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Executive Summary
Problem Statement

Excessive nitrogen (N) originating from a rangesafirces has added to the impairment of the
environmental quality of the Westport River EstnarBystem. Excessive N is indicated by:

* Undesirable increases in macro algae

» Periodic extreme decreases in dissolved oxygenerdrations that threaten
aquatic life

* Loss of eelgrass

* Reductions in the diversity of benthic animal p@pigins

* Periodic algae blooms

With proper management of N inputs these trenddearversed. Without proper management
more severe problems might develop, including:

* Periodic fish kills

* Unpleasant odors and scum

* Benthic communities reduced to the most stressantespecies, or in the worst
cases, near loss of the benthic animal communities

Coastal communities rely on clean, productive, assthetically pleasing marine and estuarine
waters for tourism, recreational swimming, fishiagd boating, as well as for commercial fin
fishing and shellfishing. Failure to reduce andtoal N loadings could result in an
overabundance of macro-algae, a higher frequenextoéme decreases in dissolved oxygen
concentrations and fish kills, widespread occureesicunpleasant odors and visible scum, and a
complete loss of benthic macroinvertebrates througmost of the embayments. As a result of
these environmental impacts, commercial and reoregtuses of the Westport River Estuarine
System will be greatly reduced.

Sour ces of Nitrogen

Nitrogen enters the waters of coastal embaymeais the following sources:
* The watershed
= Natural background
= Septic Systems
=  Runoff
= Landfills
= Fertilizers/Agriculture
= Wastewater treatment facilities
* Atmospheric deposition
* Nutrient-rich bottom sediments in the embayments

Figure ES-A and Figure ES-B illustrate the peraamttribution of all the sources of N and the
controllable N sources to the estuary system, rdgply. Values are based on Table IV-2 and



Figure V-6 from the Massachusetts Estuaries Pt¢MEP) Technical Report. As evident, most
of the presentontrollableload to this system comes from agriculture andisggstems.

Figure ES-A: Percent Contributions of All Nitrogen Sourcesto the Westport River
Estuarine System
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Figure ES-B: Percent Contributions of Controllable N Sourcesto the Westport River
Estuarine System
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Target Threshold N Concentrations and L oadings

The N loadings (the quantity of N) to this systeaanged from 162.61 kg/day in the Old County
Road subwatershed to 8.14 kg/day in Snell Creek total (attenuated) loads for the Westport
River Estuarine System of 546.39 kg N/day (see Hmtieal 2013, Table ES-1). The resultant
concentrations of N ranged from 0.449 mg/l in thwedr portion (most downstream) of the West
Branch Westport River tol.44 mg/L in the head efWiestport (range of average annual means
collected from 14 stations during 2003-2009 as meyoin Table VI-1 of the MEP Technical
Report (Howest. al2013), and included in Appendix B of this report).

In order to restore and protect this estuarineesiysiN loadings, and subsequently the
concentrations of N in the water, must be reduoddvels below those that cause the observed
environmental impacts. This N concentration willrb&erred to as tharget threshold N
concentration The Massachusetts Estuaries Project (MEP) hasrdigted that by achieving a N
concentration at sentinel statiomater and habitat quality will be restored in thegstems. The
mechanism for achieving the target threshold N eatrations is to reduce the N loadings to the
watershed of the harbor estuarine system. Basé¢deodEP sampling and modeling analyses
and their Technical Report, the MEP study has detexd that the Total Maximum Daily Loads
(TMDL) of N that will meet the target threshold NMrcentration of 0.49 mg/L for the East
Branch and 0.48 mg/L for the West Branch range fBoB8 kg/day in the Snell Creek
subwatershed to 111.82 kg/day in the Old CountydRdwatershed (Appendix D). The MEP
has determined that the Westport Estuarine Systdmeguire three TMDLS and six “pollution
prevention” TMDLSs to restore or maintain water giyal Appendix D lists the sub-embayment,
Segment Identification and the TMDL in kg N/day.

Six water body segments were not found to be insgdor nitrogen, but it was determined that a
“pollution prevention” TMDL for nitrogen was neatisince these waterbody segments are
linked to the larger embayment system and any dutapairment of these segments could
further contribute to impairment of the segmentsstie in this TMDL (Appendix D).

“Pollution prevention” TMDLs on these six waterbogiggments will encourage the maintenance
and protection of existing water quality and helpuvent further degradation to waterbodies that
are downstream or linked. These pollution preweniiMDLs will serve as a guide to help
ensure that these waterbodies do not become inadfira@itrogen.

To meet these TMDLs the MEP Technical Report recemus a reduction of 71% of the septic
load for the entire system, assuming the landfdids from the Old County Road and East
Branch (North) subwatersheds will be mitigated.sTdwcument presents the TMDLSs for these
water body systems and provides guidance to therslad communities of Westport,
Dartmouth, Fall River, and Freetown, MA and Tivereind Little Compton, Rl on possible ways
to reduce the N loadings to within the recomment®L and protect the waters of these
embayment systems.

I mplementation

The primary goal of TMDL implementation will be l@nng the concentrations of N by
reducing the loadings from on-site subsurface wester disposal systems by 100% in the



following subwatershed areas: East Branch (NoEh§t Branch (South), Old County Road,
Kirby Brook and Snell Creek. Reductions of thedings from on-site subsurface wastewater
disposal systems can be achieved through a varietgntralized or decentralized methods such
as sewering and treatment with N removal technglagyanced treatment of septage, and/or
installation of N-reducing on-site systems. HoweWeere is a variety of loading reduction
scenarios that could achieve the target threshatdridéentrations. Local officials can explore
other loading reduction scenarios through additiomadeling as part of their Comprehensive
Wastewater Management Plan (CWMP). In additiompgén loads from landfills located in the
Old County Road and East Branch (North) subwatelshee currently being mitigated. It is
expected that these landfill nitrogen loads wiely be eliminated and therefore these TMDLs
are calculated based on that assumption.

Since agriculture was found to contribute the latgentrollable N load (57%) to this system it
is recommended that the watershed communities imgaié agricultural best management
practices (BMPs) with a goal of reducing N conttibn from agricultural sources by 10%
watershed-wide. MassDEP is aware that the Westmah Agricultural Committee believes
that the overall contribution of TN from the agiicwal community is less than the estimates
identified in the MEP report. Even if this is these however it is clear that agriculture is still a
major contributor of N load to this system and M2SB believes it is reasonable to try to reduce
the agricultural contribution through BMPs. Madsasetts Department of Agricultural
Resources, Plant Nutrient Application Requireme33§, CMR 31.00, became effective
December 2015. These regulations require basitt plarient applications for 10 or more acres
and adherence to application and seasonal restrictiThe watershed communities should
request an additional model run from SMAST thatsiders a scenario that includes
recommendations for reductions in agriculture Ndgas well as, septic loads from the various
subembayments. This will help focus agriculturtdBimplementation activities to areas that
will most effectively reduce N loads and perhamhuce the need for sewering. In particular, the
percentage contribution of agriculture N load friira subwatersheds of the North East Branch,
West Branch, Old County Road and Angeline Creelgedrfrom 38% to as much as 81% of the
watershed N load. The MEP Technical Report TMDLhse® recommends 100% removal of
the septic load from North East Branch and Old @p&oad subwatersheds. However,
reducing agriculture N loads from these subwatesheven by just 10%, will aid in meeting
nutrient reduction targets within the estuaries dinginish the need for 100% reduction of septic
load.

Implementing best management practices (BMPs)doae N loadings from lawn fertilizers and
runoff where possible will also help to lower tlo¢al N load to these systems. Potential methods
for reducing N loadings from these sources areaget! in detail in the MEP “Embayment
Restoration and Guidance for Implementation Straggghat is available on the MassDEP
website:http://www.mass.gov/eea/agencies/massdep/waterstaigs/coastal-resources-and-
estuaries.htmlThe appropriateness of any of the alternativélsdepend on local conditions and
will have to be determined on a case-by-case lbiasig an adaptive management approach.

Finally, growth within the watershed towns of WestpFall River, Freetown and Dartmouth
that would exacerbate the problems associated\vidadings, should be guided by
considerations of water quality-associated impacts.
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I ntroduction

Section 303(d) of the Federal Clean Water Act nexpugach state to identify waters that are not
meeting water quality standards and to establighlTaximum Daily Loads (TMDLSs) for such
waters for the pollutants of concern. The TMDIloadition establishes the maximum loadings
(of pollutants of concern) from all contributingusoes that a water body may receive and still
meet and maintain its water quality standards asigdated uses, including compliance with
numeric and narrative standards. The TMDL devekpmprocess may be described in four
steps, as follows:

1. Determination and documentation of whether dranwater body is presently meeting its
water quality standards and designated uses.

2. Assessment of present water quality conditiarthé water body, including estimation of
present loadings of pollutants of concern from hmmint sources (discernable, confined, and
concrete sources such as pipes) and non-pointe(aiffuse sources that carry pollutants to
surface waters through runoff or groundwater).

3. Determination of the loading capacity of theavdiody. EPA regulations define the
loading capacity as the greatest amount of loatliaga water body can receive without
violating water quality standards. If the watedpas not presently meeting its designated
uses, then the loading capacity will representdacton relative to present loadings.

4. Specification of load allocations, based onltiaeling capacity determination, for non-
point sources and point sources that will ensuaettie water body will not violate water
guality standards.

After public comment and final approval by the ERt#e TMDL will serve as a guide for future
implementation activities. The MassDEP will workiwthe watershed towns of Westport, Fall
River, Freetown and Dartmouth to develop specifiplementation strategies to reduce N
loadings, and will assist in developing a monitgrpian for assessing the success of the nutrient
reduction strategies. The Westport River watersbeais of Tiverton and Little Compton in
Rhode Island will also be encouraged to particiratiscussions regarding implementation
strategies to reduce nitrogen loadings to the gsgystem.

In the Westport River Estuarine System the pollutdrtoncern for these TMDLs (based on
observations of eutrophication) is the nutrientagien. Nitrogen is the limiting nutrient in
coastal and marine waters, which means that asmtsentration is increased so is the amount of
plant matter. This leads to nuisance populatiomaadro-algae and increased concentrations of
phytoplankton and epiphyton which impairs the hHeaticology of the affected water bodies.

The TMDLs for total N for the Westport River Estuner System are based primarily on data
collected, compiled and analyzed by University ddgachusetts Dartmouth’s School of Marine
Science and Technology (SMAST) Coastal Systemsr®mogs part of the Massachusetts
Estuaries Project (MEP) and the Coalition for BudzaBay BayWatcher water quality
monitoring program. The data used in this reporevamllected over a study period from 2003
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through 2009. This study period will be referrechsothe “present conditions” in the TMDL
report since it contains the most recent data abksl The accompanying MEP Technical
Report can be found attp://www.oceanscience.net/estuaries/reports.htm

The MEP Technical Report presents the resultseftialyses of the coastal embayment systems
using the MEP Linked Watershed-Embayment N Managéiedel (Linked Model). The
analyses were performed to assist the watershechoaity with decisions on current and future
wastewater planning, wetland restoration, anadranfish runs, shellfisheries, open-space and
harbor maintenance programs. A critical elemerthisfapproach is the assessment of water
guality monitoring data, historical changes in e&$g distribution, time-series water column
oxygen measurements and benthic community struthatevas conducted on this embayment.
These assessments served as the basis for geger&tifoading threshold for use as a goal for
watershed N management. The TMDLs are based asitthepecific N threshold generated for
this estuarine system. Thus, the MEP offers anseidased management approach to support
the wastewater management planning and decisiommakocess in the watershed
communities of Westport, Dartmouth, Freetown anidl Faer in Massachusetts as well as the
watershed towns of Tiverton and Little Compton imoRe Island.

Description of Water Bodies and Priority Ranking

The Westport River Estuarine System is locatedutreastern Massachusetts on the
Massachusetts-Rhode Island state boundary. Thensys comprised of two river valley

estuaries (east and west branches), a coastalng@éestport Harbor) and a relict tidal inlet

(The Let) (Figure 1). Westport Harbor is situaa¢dhe confluence of the east and west branches
and exchanges tidal waters with Buzzards Bay thHr@ugingle tidal inlet to the southwest. The
Westport River Estuary and much of its watershedarated primarily within the Town of
Westport. The estuary watershed extends northAregetown and the city of Fall River and east
into the town of Dartmouth as well as westerly,@npassing small areas in Tiverton and Little
Compton, RI (Figure 2).

The principal surface water inflows are the Wedtpaver which discharges into the head of the
East Branch and accounts for >67% of the totahfreser input to the east branch and
Adamsville Brook discharging to the head of thet#anch and accounting for 58% of the total
freshwater inflow to this basin. Other notable fregater streams that discharge to the estuary
include East Branch tributaries Kirby Brook and I6@eeek, and Angeline Brook discharging to
the West Branch.

11



Figure 1: Westport River Embayment System
(map made via ggmap, courtesy Kahle and H. WickBaa3)
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Figure 2: Westport River Watershed and Sub-water shed Delineations
(excerpted from Howes et. al, 2013)

The MEP project assessed landuse in the Westpegt Bmbayment system using town
assessor’s digital parcel data from the towns o$t&t, Dartmouth, Freetown and the city of
Fall River as well as the Rhode Island towns offton and Little Compton. The Rhode Island
towns land use codes were translated to similasM@®R (2009) land use codes for consistency.
Landuse was summarized into nine categories inatudisidential, commercial, industrial,
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agricultural, recreational, undeveloped, forestlassified and public service/government
(including rights of way). The landuse summarydats Massachusetts Department of Revenue
classifications (MassDOR 2009) and the public ®ergategory signifies tax exempt properties
including land owned by government and private poofits. The most common landuse
categories are residential and public service wharhprised 32% and 25% of the overall
Westport watershed respectively (Hoveesal2013, pg. 31). The watershed is projected to have
an additional 4,328 residences at buildout whicluldidincrease the unattenuated nitrogen
loading rate by 26%” (Howes et. al 2013, pg. 53).

This estuarine system constitutes an important cowapt of the area’s natural and cultural
resources. The nature of enclosed embaymentgulqas regions brings two opposing
elements to bear: 1) as protected marine shoreheg,are popular regions for boating,
recreation, and land development; and 2) as erttlosdies of water, they may not be readily
flushed of the pollutants that they receive duth&oproximity and density of development near
and along their shores.

In particular, the Westport River estuarine sysigmat risk of further eutrophication from high
nutrient loads in the groundwater and runoff frdrait watersheds. Both East and West
branches of the Westport River as well as the \\esRiver are already listed as impaired for
nutrients and requiring a TMDL (Category 5) in & 2014 Integrated List of Waters
(MassDEP 2016). Table 1 summarizes the MEP watigb@nd the corresponding MassDEP
segments listed in Category 5 in the MassDEP 206tegtated List as well as the impairments
that were observed through the MEP analysis. th@purpose of assessing the ecological
health of the Westport River Estuarine System thgt Branch was divided into three parts
(Upper, Middle, Lower; see Table 2) during MEP gsil. Analysis of the ecological health of
the West Branch was conducted by divided the watbrinto two parts (Upper, Lower; see
Table 2). The areas analyzed by MEP for ecolodiealth have been consolidated in Table 1
below to correspond with their respective subemlentras modeled for nitrogen loading
analysis (see Table 4).
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Table 1. Comparison of Westport River MEP Study Area Waterbodiesin Category 5 of the
MA 2014 Integrated List and SMAST Impaired Parameters

MassDEP 2014
MEP Segment SMAST .
Waterbody | Number MEEEIbIE Sl el Class In_tegrated Impaired ST
. [Description] List (acres)
Name (if Parametér
: Category
applicable)

East Branch Westport River -Nutrients

[Old County Road bridge, -Nutrients -DO level
North East part of Westport to the mouth at SB -Estuarine -Chlorophyll 311
Branch MA95-41 Westport Harbor, Westport (SFR) | Bioassessmenty -Eelgrass

(excluding Horseneck -Pathogens * -Benthic

Channel).] fauna

East Branch Westport River

[Old County Road bridge, -Nutrients -Nutrients
South East part of Westport to the mouth at SB | -Estaurine -Macroalgae 1492
Branch MA95-41 Westport Harbor, Westport (SFR) | Bioassessments -Chlorophyll

(excluding Horseneck -Pathogens * -Eelgrass

Channel).]

West Branch Westport River ) -Nutrients

: -Nutrients -Macroalgae

[Outlet Grays Mill Pond, SA -Estuarine -Chlorophyll

West Branch MA95-37 Adamsville, Rhode Island to . phy 795
(SFO) | Bioassessments -Eelgrass
mouth at Westport Harbor, .
-Pathogens * -Benthic
Westport.] f
auna

Westport River [From the

confluences of the East Brangh

Westport River and the West

Branch Westport River to SA
Westport Harbor MA95-54 | Rhode Island Sound (at a line 484

i (SFO)

from the southwestern tip of

Horseneck Point to the

easternmost point near

Westport Light), Westport.]

* A TMDL for pathogens has been approved for BudzaBay (ENSR International 2009)
SFO - Shellfishing Open, Divis. of Marine Fisheries
SFR - Shellfishing Restricted, Divis. of Marine lrésies

1- See (MassDEP 2016)

2- As calculated/determined during MEP project\iide et. al, 2013)
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In its 2000 Buzzards Bay Water Quality Assessmamdr
(http://www.mass.gov/eea/agencies/massdep/waterstes/water-quality-
assessments.htm#®assDEP assessed the Westport River (segment NBADP&s impaired
based on eelgrass loss that occurred from 195B4. 18he more recent MEP analysis found
unimpaired water quality and stable eelgrass betlsei Westport River so the segment will be
evaluated for future delisting. MassDEP also lisese waterbodies as impaired for pathogens
and other habitat alterations. This informati®imicluded in Table 1 for completeness;
however, further discussion of these pollutantseigond the scope of this TMDL.

The majority of information presented here and usatkvelop this TMDL is drawn from the
MEP Technical Report (Howes. al 2013). A complete description of this embaynsystem

is presented in Chapters | and IV of the repottaglers VI and VIl of the MEP Technical
Report provide assessment data that show that eféas Westport River estuarine system are
impaired because of elevated nutrients, low digblwygen levels, elevated chlorophyll
levels, eelgrass loss and impaired benthic faubédta

The embayment addressed by this document has leéemihed to be “high priority” based on
three significant factors: (1) the initiative thae Town of Westport has taken to assess the
conditions of the entire embayment system; (2)ctiramitment made by the town to restore the
Westport River estuarine system; and (3) the exdemhpairment in the Westport River
estuarine system. In both marine and freshwateesysan excess of nutrients results in
degraded water quality, adverse impacts to ecasgséad limits on the use of water resources.
Observations are summarized in the Problem Assegssaetion below and detailed in Chapter
VII, Assessment of Embayment Nutrient Related Egiclal Health, of the MEP Technical
Report.

Problem Assessment

Water quality problems associated with developmetitin this watershed result primarily from
agricultural activities and septic systems, and kesser extent stormwater runoff, lawn
fertilizers and landfills.

The water quality problems affecting nutrient-enad embayments generally include periodic
decreases of dissolved oxygen, loss of eelgrass dedreased diversity and quantity of benthic
animals and periodic algae blooms. In the mostrgegases habitat degradation could lead to
periodic fish kills, unpleasant odors and scumsraegdt loss of the benthic community and/or
presence of only the most stress-tolerant spetiesrdhic animals.

Coastal communities, including Westport, rely ogad, productive and aesthetically pleasing
marine and estuarine waters for tourism, recreatiswimming, fishing and boating, as well as
commercial fin fishing and shell fishing. The conted degradation of this coastal embayment,
as described above, will significantly reduce thereational and commercial value and use of
these important environmental resources.
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Figure 3 shows how the population of Westport hasst quadrupled from about 4,000 people
in 1930 to over 15,500 people in 2010. Dartmotibwss a similar pattern of population increase
during this period. Increases in N loading to esaésaare directly related to increasing
development and population in the watershed. iHoi®ase in population contributes to a
decrease in undeveloped land and an increasetic sgptems, runoff from impervious surfaces
and fertilizer use. Although a portion of the WestRiver watershed is connected to the Town
of Dartmouth sewer collection system (which disgearoutside of the watershed) most of the
watershed is serviced by septic systems. Thesevense areas contribute significantly to the
system through transport in direct groundwatertdisges to estuarine waters and through
surface water flows.
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Figure 3: Resident Population for Westport and Dartmouth
http://factfinder2.census.gov/faces/nav/jsf/pagesx.xhtml

Habitat and water quality assessments were comdloci¢his estuarine system based upon water
guality monitoring data, changes in eelgrass distion, time-series water column oxygen
measurements and benthic community structure. TlEB BVvaluation of habitat quality

supported by each area considers its natural gteiand its ability to support eelgrass beds and
the types of infaunal communities that they support

The Westport River estuary is a complex estuarypmsed of 3 functional types of basins:
shallow open water basins with no eelgrass or sadimg wetland, shallow basins with
significant associated salt marsh and eelgrassaamdtuarine lagoon with high tidal velocities
and areas of shifting sands (Westport Harbor). Ed¢hese 3 basin types is different in its
natural sensitivity to nitrogen enrichment and aiganatter loading and each has its own
benthic community indicative of an unimpaired opaired habitat as well as different abilities
to support stable eelgrass beds.
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Overall, the estuary is showing some nitrogen eeldabitat impairment within some of its
component basins, however, most of the systempigasting high quality to moderately
impaired habitat, with regions of significant impaent resulting primarily from the loss of
eelgrass coverage (e.g. mid reach East Branctggraded benthic animal habitat (upper East
Branch) (Table 2). The benthic animal communitiesighout most of the Westport River
estuary (except upper to mid East Branch) indigateerally healthy infaunal habitat, consistent
with the tidally averaged nitrogen levels and lewvafl oxygen depletion for the ecosystem types
represented. All of the eelgrass information far Westport River estuary indicates that the
eelgrass habitat is significantly impaired in tipper reaches of the East and West Branches and
moderately impaired in the mid-regions, with stattgh quality eelgrass beds in the lower
regions near and including Westport Harbor.

This is a typical pattern of eelgrass loss assediatith nitrogen loading, with eelgrass being lost
from the uppermost regions of each basin and thpeatevaters first, appearing to “retreat”
toward the inlet. The results indicate that eegiaas been lost from the Westport River estuary
in areas that presently support tidally averagdemsls of 0.57 mg/L and >0.50 mg/L in the East
and West Branches, respectively. At lower nitrolgsels eelgrass is persisting, but with
epiphytes and losses of coverage from the uppedeeper areas of the beds. These sites are
associated with N levels of 0.51 mg/L and ~0.50lmg/the East and West Branches,
respectively, while "healthy" beds are found atéowoncentrations, with <0.428 mg/L and
0.421 mg/L in the East and West Branches, respgtiand <0.400 mg/L in Westport Harbor.

Oxygen and chlorophy# levels were generally consistent with the eelgeagkinfaunal animal
assessments and paralleled gradients in nitrogécherent. The upper and middle section of the
East Branch of the Westport River has large dailygen excursions, with moderate to
significant oxygen depletion consistent with thgngicant level of nitrogen enrichment. The salt
marsh influenced lower East Branch showed loweogén levels and less oxygen depletion
than the upper and mid reaches. This paralleltetred of nitrogen enrichment with the lower
East Branch showing higher oxygen levels and Theshewing moderate oxygen depletions
consistent with its function as a salt marsh basowever, the chlorophylh and nitrogen levels
within The Let indicate high water quality that papts both stable eelgrass beds and high
quality benthic animal habitat. The observed leetlsxygen depletion within The Let (and to a
lesser extent the lower East Branch) are typicabktifmarsh ponds and therefore do not indicate
impairment of this basin. Westport Harbor has mgter quality and stable eelgrass beds. The
West Branch shows a similar gradient in oxygen eteph as the East Branch, but as it is less
nitrogen enriched, the levels of depletion are fanaind less frequent than the East Branch.
However, given the frequent large phytoplanktorobis within the upper West Branch and
patches of moderately impaired benthic animal la&liith some macroalgal accumulations, it
appears that this reach is just above its abiitgdsimilate additional nitrogen and is showing
initial signs of impairment by nitrogen enrichment

Pollutant of Concern, Sour ces, and Controllability

In the coastal embayments of the Town of Westparin most marine and coastal waters, the
limiting nutrient is N. Nitrogen concentrationsybad those expected naturally to contribute to
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undesirable conditions including the severe impdetcribed above, through the promotion of
excessive growth of plants and algae, includingange vegetation.

The embayments addressed in this TMDL report hadedxtensive data collected and analyzed
through the Massachusetts Estuaries Program (MidPyvéh the cooperation and assistance
from the Town of Westport, the USGS, and the Cioalifor Buzzards Bay. Data collection
included both water quality and hydrodynamics ascdbeed in Chapters I, 1V, V, and VIl of the
MEP Technical Report.

Table2: General Summary of Conditions Related to the Major Indicators of Habitat
I mpairment Observed in the Westport River Estuarine System

Westport River Estuarine System
West Branch East Branch Westport
Health _ Har bor ThelLet
I ndicator Upper L ower Upper Mid L ower
Dissolved H H MI-SI | MI-SI H H-M| H
Oxygen
Chlorophyl MI H MI-SI MI-SI H H H
Macroalgae Ml Ml - - - -- -
Eelgrass _ H-MI _ Sl H-MI H H
Infaunal H H-MI | MI-SI H H H H
Animals
Overall H-MI H-MI S S H-MI H H

H - Healthy Habitat Conditions*

MI — Moderately Impaired*

S| — Significantly Impaired- considerably and amiably changed from normal conditions*

* - These terms are more fully described in MEterim report “Site-Specific Nitrogen Thresholds f
Southeastern Massachusetts Embayments: Criticaldtails” December 22, 2003
http://www.mass.gov/eea/agencies/massdep/watersteds/coastal-resources-and-estuaries.htmi
- drift algae sparse or absent

-- no evidence this basin is supportive of eelgrass

Figure 4a illustrates all of the sources of N t® Yestport River estuarine system and Figure 4b
shows just the controllable sources. As evidemt ctintrollable N affecting these systems
originates predominately from agricultural actiegiand on-site subsurface wastewater disposal
systems (septic systems). The level of “contrdlilghb of each source, however, varies widely:

Agricultural Activities in this case one of the largest controllable sesiof N, can be controlled
by BMPs;
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Atmospheric depositichAlthough helpful, local controls are not adequateis only through
region- and nation-wide air pollution control iaitives that significant reductions are feasible,
however the N from these sources might be subjeotedhanced natural attenuation as it moves
towards the estuary;

Fertilizerand related N loadings can be reduced throughrbasagement practices (BMPs),
bylaws and public

Impervious surfaces and stormwater rursaftirces of N can be controlled by BMPs, bylaws and
stormwater infrastructure improvements and puldigoation;

Landfill loads can be reduced by a variety of methods dnmafulining, capping and mining.

Natural background background load if the entire watershed wakfstiésted and contained no
anthropogenic sources. It cannot be controlled.

Septic systensources of N can be controlled by a variety of egseific methods including:
sewering and treatment at centralized or decemg@liocations, transporting and treating
septage at treatment facilities with N removal tetbgy either in or out of the watershed, or
installing N-reducing on-site wastewater treatnsstems;

Cost/benefit analyses will have to be conductedlbpossible N loading reduction
methodologies in order to select the optimal cdrgh@tegies, priorities and schedules.

Description of the Applicable Water Quality Standards

The water quality classification of the saltwatertipn of Westport River estuary is SA except for
the East Branch of the Westport River which issifeesi as SB (all surface waters subject to the
rise and fall of the tide). The freshwater portiohthe system are classified as B with the exoapti
of Copicut Reservoir and its tributaries in thedveaters of the East Branch which are Class A.

Water quality standards of particular interestimissues of cultural eutrophication are dissolved
oxygen, nutrients, aesthetics, and excess plamtdsi® and nuisance vegetation. The
Massachusetts water quality standards (314 CMRcéi®ain numeric criteria for dissolved
oxygen but have only narrative standards thateetathe other variables. The narrative
standards for nutrients (nitrogen and phosphorursyaters of the Commonwealth are such that
“all surface waters shall be free of nutrientsemcentrations that would cause or contribute to
impairment of existing or designated uses and studlexceed site specific criteria developed in
a TMDL or otherwise, established by the departm@vtissDEP 2007). A more thorough
explanation of applicable standards can be fourpipendix A. The freshwater waterbodies
analyzed during the MEP project (Bread and CheeselB Kirby Brook, Adamsville Brook,
Angeline Creek and Snell Creek) are all consid€Hads B waterbodies. These waterbodies
were not found to be impaired for total nitrogerpp&ndix D) and therefore a summary of Class
B criteria are not provided in Appendix A.
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Figure 4a: Percent Contributions of All Nitrogen Sourcestothe Westport River Estuarine

System
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Figure 4b: Percent Contributions of Controllable N Sourcesto the Westport River
Estuarine System
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Thus, the assessment of eutrophication is basaedespecific information within a general
framework that emphasizes impairment of uses aesipvation of a balanced indigenous flora
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and fauna. This approach is recommended by therw#damental Protection Agency in their
Nutrient Criteria Technical Guidance Manual forusine and Coastal Marine Waters (EPA-
2001). The guidance manual notleat lakes, reservoirs, streams, and rivers maubdivided

by classes, allowing reference conditions for edaks and facilitating cost-effective criteria
development for nutrient management. Howeveryiddal estuarine and coastal marine waters
tend to have unique characteristics, and developofendividual water body criteria is

typically required.

Methodology - Linking Water Quality and Pollutant Sour ces

Extensive data collection and analyses have bessrided in detail in the MEP Technical

Report. Those data were used by SMAST to assededting capacity of each embayment.

Physical (Chapter V), chemical and biological (Cleep1V, VII, and VIII) data were collected

and evaluated. The primary water quality objectires represented by conditions that:

1) Restore the natural distribution of eelgrass bez#ysrovides valuable habitat for shellfish
and finfish;

2) Prevent harmful or excessive algal blooms;

3) Restore and preserve benthic communities;

4) Maintain dissolved oxygen concentrations that aoceegtive of the estuarine communities.

The details of the data collection, modeling anal@ation are presented and discussed in
Chapters IV, V, VI, VII and VIII of the MEP TechratReport. The main aspects of the data
evaluation and modeling approach are summarizexhbel

The core of the Massachusetts Estuaries Projebttemahmethod is the Linked Watershed-
Embayment Management Modeling Approach. It fuiik$ watershed inputs with embayment
circulation and N characteristics, and is charaoteras follows:

* Requires site specific measurements within themhed and each sub-embayment;

* Uses realistic “best-estimates” of N loads froraleland-use (as opposed to loads with
built-in “safety factors” like Title 5 design loayds

e Spatially distributes the watershed N loadingi® ¢mbayment;

¢ Accounts for N attenuation during transport to éngbayment;

¢ Includes a 2D or 3D embayment circulation modeletheling on embayment structure;
* Accounts for basin structure, tidal variationsg @mspersion within the embayment;

¢ Includes N regenerated within the embayment;

¢ |s validated by both independent hydrodynamic, Ncemtration, and ecological data,
* |s calibrated and validated with field data ptimigeneration of “what if” scenarios.

The Linked Model has been applied previously toensited N management in over 50
embayments thus far throughout Southeastern Masseith. In these applications it became
clear that the model can be calibrated and valkitiatel has use as a management tool for
evaluating watershed N management options.

The Linked Model, when properly calibrated and daied for a given embayment becomes a N
management-planning tool as described in the modaliew below. The model can assess
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solutions for the protection or restoration of rerit-related water quality and allows testing of
management scenarios to support cost/benefit ei@hga In addition, once a model is fully
functional it can be refined for changes in land-as embayment characteristics at minimal cost.
Also, since the Linked Model uses a holistic applothat incorporates the entire watershed,
embayment and tidal source waters, it can be usedaluate all projects as they relate directly
or indirectly to water quality conditions withirsigeographic boundarids should be noted that
this approach includes high-order, watershed abdssatershed scale modeling necessary to
develop critical nitrogen targets for each majds-smbayment. The models, data and
assumptions used in this process are specifiqaiynded for the purposes stated in the MEP
Technical Report, upon which this TMDL is based.s@ish, the Linked Model process does not
contain the type of data or level and scale ofysisinecessary to predict the fate and transport
of nitrogen through groundwater from specific sastdn addition, any determinations related to
direct and immediate hydrologic connection to stefavaters are beyond the scope of the MEP’s
Linked Model process.

The Linked Model provides a quantitative approamhdietermining an embayment's (1) N
sensitivity, (2) N threshold loading levels (TMD&ahd (3) response to changes in loading rate.
The approach is fully field validated and unlikempapproaches, accounts for nutrient sources,
attenuation and recycling and variations in tidaddedynamics. This methodology integrates a
variety of field data and models, specifically:

* Monitoring - multi-year embayment nutrient sampli

* Hydrodynamics
- Embayment bathymetry (depth contours throughmeiembayment)
- Site-specific tidal record (timing and heighttiafes)
- Water velocity records (in complex systems only)
- Hydrodynamic model

» Watershed Nitrogen Loading
- Watershed delineation
- Stream flow (Q) and N load
- Land-use analysis (GIS)
- Watershed N model

* Embayment TMDL - Synthesis
- Linked Watershed-Embayment Nitrogen Model
- Salinity surveys (for linked model validation)
- Rate of N recycling within embayment
- Dissolved oxygen record
- Macrophyte (eelgrass) survey
- Infaunal survey (in complex systems)

Application of the Linked Water shed-Embayment M odel
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The approach developed by the MEP for applyinditiked model to specific embayments for
the purpose of developing target N loading ratekiges:

1) Selecting one or two stations within the embaynsgatem located close to the inland-
most reach or reaches which typically have the ggtorater quality within the system.
These are called “sentinel” stations;

2) Using site-specific information and a minimum afeté@ years of sub-embayment-specific
data to select target threshold N concentrationsdch sub-embayment. This is done by
refining the draft target threshold N concentragitimat were developed as the initial step
of the MEP process. The target threshold N comaBahs that were selected generally
occur in higher quality waters near the mouth eféimbayment system;

3) Running the calibrated water quality model usirffedent watershed N loading rates to
determine the loading rate that will achieve thhgeaithreshold N concentration at the
sentinel station. Differences between the modilénad required to achieve the target
threshold N concentration and the present watershledd represent N management
goals for restoration and protection of the embayrsgstem as a whole.

Previous sampling and data analyses and the mgdadiivities described above resulted in four
major outputs that were critical to the developnarthe TMDL. Two outputs are related i
concentration in the embayment:

1) The present N concentrations in the sub-embayments
2) Site-specific target threshold N concentrations

And, two outputs are related kbloadings:

1) The present N loads to the sub-embayments
2) Load reductions necessary to meet the site spearfjet threshold N concentrations

In summary: if the water quality standards are byateducing the N concentration (and thus the
N load) at the sentinel station(s), then the watelity goals will be met throughout the entire
system. A brief overview of each of the outputiofes:

Nitrogen concentrationsin the embayment

1) Observed “present” N concentrations:

Table 3 presents the average concentrations of &uned in this estuarine system from 7 years
of data collection by the Coalition for Buzzardsyiand SMAST (2003 - 2009). The overall
means and standard deviations of the averagesesented in Appendix B (taken from Table
VI-1 of the MEP Technical Report). Water qualigngpling stations are shown in Figure 5. The
sentinel stations, E-33 and W-12 are noted in red.
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Table 3: Present Nitrogen Concentrations and Sentinel Station Target Threshold Nitrogen
Concentrationsfor the Westport River Estuarine System

Westport River Estuary

Range of Observed Nitroge

n Target Threshold Nitrogen

Sub-embayment Concentratiort Concentrgltion
(mglL) (mglL)
Upper East Branch 0.874-1.102
Middle East Branch 0.794-0.864
Lower East Branch (E-33) 0.538-0.700 0.49
Lower West Branch (W-12) 0.449-0.649 0.48
Westport Harbor 0.534

! Average total N concentration from present loadiaged on an average of the annual N means fro+ 2009.
Ranges of means are provided if the area contaieeeral monitoring stations.

2Targetthreshold N concentrations for the East Branchiselhstation (E-33) and the West Branch sentiratiat

(W-12).

s,

Figure5: Water Quality Sampling Stationsin the Westport River Estuarine System
(Sentinel stations noted in red)
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2) Modeled site-specific target threshold N cortcgions:

A major component of TMDL development is the detieation of the maximum concentrations
of N (based on field data) that can occur with@using unacceptable impacts to the aquatic
environment. Prior to conducting the analyticad amodeling activities described above,
SMAST selected appropriate nutrient-related envirental indicators and tested the qualitative
and quantitative relationship between those indisaand N concentrations. The Linked Model
was then used to determine site-specific targestiold N concentrations by using the specific
physical, chemical and biological characteristiteach embayment system.

The target threshold N concentration for an embaymepresents the average water column
concentration of N that will support the habitaabjty and dissolved oxygen concentrations
being sought. The water column N level is ultilhat®ntrolled by the integration of the
watershed N load, the N concentration in the inftmptidal waters (boundary condition), and
dilution and flushing via tidal flows. The wateslamn N concentration is modified by the
extent of sediment uptake and/or regeneration grdirbct atmospheric deposition.

Target threshold N concentrations in this studyengaveloped to restore or maintain SA and SB
waters or high habitat quality. In this systenghhhabitat quality was defined as stable eelgrass
beds extending into the upper and mid regions®fast and West Branches of the Westport
River (to documented 1951 coverage) and overa#irdy benthic animal communities and
dissolved oxygen levels that would support Clasq\®/&st Branch) and SB (East Branch)
waters.

The target threshold nitrogen concentrations ferdghib-embayments listed in Table 3 were
determined as follows:

The approach for determining nitrogen loading ratd¢sch will maintain acceptable habitat
guality throughout an embayment system, is to iitsntify a sentinel location within the
embayment and second to determine the nitrogereatration within the water column which

will restore that location to the desired habitaality. The sentinel location is selected such that
the restoration of that one site will necessariindpthe other regions of the system to acceptable
habitat quality levels. Once the sentinel site istarget threshold nitrogen concentration are
determined, the MEP study modeled nitrogen loadis tine targeted nitrogen concentration was
achieved.

The determination of the critical nitrogen threshfar maintaining high habitat quality with the
Westport River estuarine system is based predoetjnah temporal trends in eelgrass
distribution but also considers the nutrient anggen levels, and benthic community indicators.
The results from the MEP Study indicate that eslgitzas been lost from the Westport River
Estuary in areas that presently support tidallyayed N levels of 0.57 mg/L and >0.50 mg/L in
the East and West Branches, respectively. At lowengen levels eelgrass is persisting, but
with epiphytes and losses of coverage from the ugpée deeper areas of the beds. These sites
are associated with N levels of 0.51 mg/L and ~@50L in the East and West Branches,
respectively, while "healthy" beds are found atéowoncentrations, with N levels of <0.428
mg/L and 0.421 mg N/L in the East and West Branctespectively, and <0.400 mg N/L in
Westport Harbor.
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It appears that in the Westport River Estuary,tNdevel to support high quality eelgrass
habitat may be greater than 0.43 mg N/L, but lkas 0.50 mg N/L. By comparing N
concentrations and physical characteristics ofrasfyareas in this estuary to other estuaries
studied by MEP the N threshold was refined to distala N threshold concentration of 0.49
mg/L at the sentinel station in the East Brancht{&h E-33) and 0.48 mg/L at the sentinel
station (W-12) in the West Branch.

Actions to restore lost eelgrass habitat will astvance the health of the existing eelgrass beds
within the Westport River estuary resulting in &ses in shoot density, reduction in epiphytes
and continued low levels of drift algae. Additidgatestoration of this eelgrass habitat will
necessarily result in restoration of other resasitbeoughout the Westport River estuarine
system. With a reduction in nitrogen loading to ¥Mestport River, benthic infaunal habitat
would be restored with an increase in shellfishitadland shift toward larger, longer lived, deep
burrowing organisms.

The findings of the analytical and modeling invgations for this estuarine system are discussed
and explained below.

Nitrogen loadings to the embayment

1) Present Loading rates:

In the Westport River Estuarine System overall,Higiest N loading frongontrollable sources

is from agricultural activities (57%) and septis®ms (34%). Other sources include, runoff
from impervious surfaces (5%), lawn fertilizers (8&d landfills (1%). The MEP study
determined that sediments did not contribute aifstgumt amount of nitrogen to this system.
Atmospheric nitrogen deposition to the estuaryaatershed surface area was found to be
significant (34% of the total load) however thisisze is considered uncontrollable. (See Figures
4a and 4b)

A subwatershed breakdown of N loading, by sourcprésented in Table 4. The data on which
Table 4 is based can be found in Table ES-1 anteTsk2 of the MEP Technical Report.

As previously indicated, the present N loadingthese embayment systems must be reduced in
order to restore the impaired conditions and tadafiather nutrient-related adverse
environmental impacts. The critical final stepghe development of the TMDL is modeling and
analysis to determine the loadings required thtaghieve the target threshold N
concentrations.

2) Nitrogen loads necessary for meeting the site-fip@arget threshold N concentrations:
Table 5 lists the present watershed N loadings tte/Vestport River estuarine system and the
percent watershed load reductions necessary te\athe target threshold N concentration at
the sentinel stations. This scenario is achieveredycing the present septic N load in selected
subwatersheds as indicated in Table 5. It shouldobed that the MEP study found agricultural
activities the largest contributor of N to the estu(57% of the controllable load as compared to
34% from septic systems). The Town of Westport mesh to consider an additional modeling
run that investigates a combination of reductianagricultural loads as well as septic loads.
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It is very important to note that load reductioas e produced through a variety of strategies:
reduction of any or all sources of N; increasing miatural attenuation of N within the freshwater
systems; and/or modifying the tidal flushing thrbuglet reconfiguration (where appropriate).
This scenario establishes the general degree atidispattern of reduction that will be required
for restoration of the N impaired portions of thystem. The Town of Westport, in cooperation
with the watershed towns of Dartmouth, Fall Riieeetown, Tiverton Rl and Little Compton

RI should take any reasonable actions to reducedhtollable N sources.

(report continued next page)
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Table4: Present Nitrogen Loadingstothe Westport River Estuarine System

Total Nitrogen
Septic System | Agriculture Load | Total Attenuated| Atmospheric| Benthic Load from All
Load (unattenuated) (k¢ Watershed Load | Depositiorf Flux® Source$
Sub-embayment (kg N/day) N/day) (kg N/day) (kg N/day) | (kg N/day) (kg N/day)
Old County Road 48.3 62.4 162.6 - - 162.6
Kirby Brook 7.8 5.5 21.0 - - 21.0
Snell Creek 4.6 1.0 8.1 - - 8.1
North East Branch 9.3 84.5 103.1 4.4 -30.4 75.5
South East Branch 15.9 14.6 62.3 20.9 -16.7 63.4
The Let 1.5 1.5 5.8 2.0 11.8 19.5
Angeline Creek 3.1 24.0 34.3 - - 34.3
Adamsville Brook 17.1 13.5 47.6 - - 47.6
West Branch 6.5 21.9 32.9 11.2 -6.3 37.8
Westport Harbor 6.6 1.3 10.3 8.2 -30.5 -12.0
System Total 120.5 230.1 488.0 46.6 -72.0 457.8

Includes fertilizer, agriculture, runoff, landsll atmospheric deposition to lakes and naturahsasf and wastewater from Table ES-1 in the MEPrliegh
Report , Note the total watershed load is basegkarly loads with the exception of Old County Reddch is based on measured summer loads (see INable
3, Howes et. al 2013, pg. 63)

2 Atmospheric deposition to the estuarine surfadg on

®Nitrogen loading from sediments

* Composed of fertilizer, agriculture, runoff, laitidf wastewater, atmospheric deposition and benitirogen input



Table5: Present Watershed Nitrogen L oading Rates, Calculated L oading Ratesthat are Necessary to Achieve Tar get
Threshold Nitrogen Concentrations, and the Percent Reductions of the Existing L oads Necessary to Achieve the Tar get

Threshold L oadings

Percent Watershed
Present Watershed| Target Threshold Load Reductions
Load" Watershed Load Needed to Achieve
Sub-embayment System (kg N/day) (kg N/day) Target
Old County Road 162.6 111.8 -31.2%
Kirby Brook 21.0 13.2 -37.2%
Snell Creek 8.1 3.6 -56.0%
North East Branch 103.1 93.0 -9.8%
South East Branch 62.3 46.5 -25.4%
The Let 5.8 5.8 0.0
Angeline Creek 34.3 34.3 0.0
Adamsville Brook 47.6 47.6 0.0
West Branch 32.9 32.9 0.0
Westport Harbor 10.3 10.3 0.0
System Total 488.0 398.9 -18.3%

YIncludes fertilizer, agriculture, runoff, landfillatmospheric deposition to lakes and natural sasfand wastewater

2 Target threshold watershed load is the N load fieenwatershed (including natural background) néedeneet the target threshold N concentrations
identified in Table 3, above. Taken from TablesZE&nd VIII-3 in the MEP Technical Report



Total Maximum Daily Loads

As described in EPA guidance, a total maximum daifyl (TMDL) identifies the loading
capacity of a water body for a particular polluta&PA regulations define loading capacity as
the greatest amount of loading that a water bodyreeeive without violating water quality
standards. The TMDLs are established to protettoamestore the estuarine ecosystem,
including eelgrass, the leading indicator of ecaabhealth, thus meeting water quality goals
for aquatic life support. Because there are narfeical” water quality standards for N, the
TMDLs for the Westport River estuarine system ameed at establishing the loads that would
correspond to specific N concentrations determiondak protective of the water quality and
ecosystems.

The development of a TMDL requires detailed anaym®d mathematical modeling of land use,
nutrient loads, water quality indicators, and hyfymamic variables (including residence time)
for each waterbody system. The results of the ema#ttical model are correlated with estimates
of impacts on water quality, including negative anfs on eelgrass (the primary indicator), as
well as dissolved oxygen, chlorophgland benthic infauna.

The TMDL can be defined by the equation:

TMDL =BG + WLAs + LAs+ MOS

Where:

TMDL = Total Maximum Daily Load is the loading cagpiy of receiving water
BG = natural background

WLAs = Waste Load allocation is the portion akattto point sources

LAs = Load Allocation is the portion allottéal (cultural) non-point sources

MOS = margin of safety
Background L oading

Natural background N loading is included in thediog estimates, but is not quantified or
presented separately. Background loading was edémlibn the assumption that the entire
watershed is forested with no anthropogenic souts It is accounted for in this TMDL but
not defined as a separate component. Readersfaneedeto Table ES-1 of the MEP Technical
Report for estimated loading due to natural coodsi

Waste Load Allocations

Waste load allocations (WLA) identify the portiohtbe loading capacity allocated to existing
and future point sources of wastewater. In thetpéesRiver estuary system there are no
NPDES regulated point source surface water diselsargthe watershed with the exception of
certain stormwater discharges. EPA interprets BR ©30.2(h) to require that allocations for
NPDES regulated discharges of stormwater be indutdéhe waste load component of the
TMDL.



Some areas of the watershed in the towns of Westpartmouth and Tiverton (RI) contain

EPA designated “urbanized areas” and as such quéred to obtain coverage under the NPDES
Phase Il General Permit for stormwater dischargaa Small Municipal Separate Storm Sewer
Systems (MS4s). In addition, there are directlynmmted impervious areas (DCIAS) throughout
the entire watershed as identified by the EPA
(http://www.epa.gov/regionl/npdes/stormwater/ma.ytmhlich discharge stormwater directly to
waterbodies via a conveyance system such as a,qadeor ditch. To develop a more
conservative estimate of the waste load allocdtimm stormwater, MassDEP has determined
that stormwater discharge from all DCIAs (includthgse in non-regulated areas as well as
urbanized regulated areas) shall be treated asfpanvaste load allocation. Since there are no
other point sources of nitrogen in the WestporteRivatershed the DCIA stormwater load is the
total waste load allocation for the TMDL.

The Linked Model accounts for stormwater and grouatdr loadings in one aggregate
allocation as a non-point source — combining tlsessments of waste water and stormwater
(including stormwater that infiltrates into thelsamd direct discharge pipes into water bodies)
for the purpose of developing control strategiBased on land use, the Linked Model accounts
for loading from stormwater, but does not differate stormwater into a load and waste load
allocation. In order to distinguish the point smeior waste load allocation of stormwater
originating from DCIAs from the nonpoint sourcerstavater contribution (load allocation), the
percent DCIA for each landuse type in the eachmmildgment watershed was determined using
EPA methodology (EPA 2010). In order to deterntmewasteload allocation, the total DCIA
area for each subembayment was divided by theitofarvious area in each subembayment
watershed and then multiplied by the total impeugisurface N load as determined by the MEP
Technical report (in kg N/day).

The waste load allocation from stormwater has loadculated using the EPA (2010)
methodology for each MEP subembayment watershed) asGIS system. The Westport River
watershed DCIA area accounts for approximately 3%etotal watershed area (total DCIA
area / total watershed area). Almost all (99%hef@DCIA area resides within Massachusetts.
Approximately 1% of the DCIA area lies within théa&te Island towns of Tiverton and Little
Compton (Total DCIA in Rl/total DCIA area).

For the Westport River embayment system this caledlstormwater waste load based on the
DCIA method is approximately 1.5% of the total Mdioor 8.6 kg N/day as compared to the
overall attenuated watershed N load of 583 kg N/@dgwes et. al, 2013, Table IV-2). This
conservative load is a negligible amount of thaltottrogen load to the embayment when
compared to other sources. (See Appendix C for Walkulations and additional information
about the stormwater loading determination.)

Load Allocations
Load allocations identify the portion of loadingpeaity allocated to existing and future
nonpoint sources. In the case of the Westportriastuary system most of the locally

controllable nonpoint source loadings are froma@dtural activities and on-site subsurface
wastewater disposal systems (septic systems). ©tmeributing land uses include the landfills,
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lawn fertilizers angtormwater runff (except stormwater originating fromCIA which is
discussedbove as part of the wa load).

Figure 4b (above) and Figurdgléelow) illustrate thaagriculture is thenost significansource
of the controllable N load (23Dkg N/day), with septic systepontribution seconc120.48 kg
N/day). Lawn fertilizerstunoff and the landfills combined contribute 3&®N/day (from
Table IV-2 in the MEP Technical Reportin addition, there are nonpoisburcesof N from
sediments, natural backgrouaddatmospheric depositiahat are not feasibly controllal and
thus are not shown here.
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Figure 6: Westport River Estuarine System L ocally Controllable N Sour ces

Figure 6 also illustrates th&/ LA for stormwatel(8.6 kg N/day) contributes approximay 41%
of the total load fronstormwate runoff. As described abovstormwater runoff fronDCIA
(directly connected impervious arewas considered a part of the wasied allocation, rathe
than the load allocationStormwate runoff from other areas is conside@domponent of th
nonpoint source load allocatiofherefore, the TMDL accounts for stormwdltem directly
connectedmpervious areas as a point souand stormwaterunoff from other areas arfrom
groundwater as a ngmint source, tr's separatinghe assessments of wastewater
stormwateffor the purpose of developing control strategi

In general, bnthic N flux is a function of N loading and padiate organitN (PON). Projecte:
benthic fluxes are based upon projected PON corateris and watershed N loads and
calculated by multiplying the present N flux by ttaio of projected PON to present PON us
the following formulae:

Projected N flux = (preselN flux) (PON projected / PON present)

When: PON projected = (load) (Dron) + PON present offshore
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When: Roag= (projected N load) / (Present N load)

And: D ponis the PON concentration above background deteainty:
D PON = (PON present embayment I::'ONpresent offshor)e

Typically, the projected benthic fluxes are lowairt the existing benthic input because
projected reductions of N loadings from the watedswill result in reductions of nutrient
concentrations in the sediments and therefore, tawer, reductions in loadings from the
sediments will occur.

In the Westport River system the MEP study repomnteghative benthic flux loads for most of the
sub-embayments (Table 4, above). Negative benthioras incorporated into the water quality
model to determine the watershed N load and thessecy watershed load reductions, however
MassDEP has determined that negative loads ara@ppobpriate for incorporating into the
TMDL. The TMDL by definition is for regulation oblding inputs and, as such, a negative
number for a load does not apply. Accordingly, niegabenthic flux loads were set to zero for
determination of the TMDL.

The loadings from atmospheric sources incorporettedthe TMDL are the same rates
presently occurring because, as discussed abmad,dontrol of atmospheric loadings is not
considered feasible.

Margin of Safety

Statutes and regulations require that a TMDL ineladnargin of safety (MOS) to account for
any lack of knowledge concerning the relationslepeen load and wasteload allocations and
water quality [CWA para 303 (d)(200, 40C.G.R. paBd.7©(1)]. The MOS must be designed
to ensure that any uncertainties in the data @uations used to link pollutant sources to water
guality impairment modeling will be accounted forthe TMDL and ensure protection of the
beneficial uses. The EPA’s 1991 TMDL Guidance eixglahat the MOS may be implicit, i.e.,
incorporated into the TMDL through conservativeumsgtions in the analysis, or explicit, i.e.,
expressed in the TMDL as loadings set aside foMB. An explicit MOS quantifies an
allocation amount separate from other Load and ®@esti Allocations. An explicit MOS can
incorporate reserve capacity for future unknowanshsas population growth or effects of climate
change on water quality. An implicit MOS is noesfjically quantified but consists of
statements of the conservative assumptions usihe ianalysis. The MOS for the Westport
River estuarine system TMDLs is implicit. MassDESed conservative assumptions to develop
numeric model applications that account for the MOBese assumptions atescribed below
and they account for all sources of uncertaintgiuiding the potential impacts of changes in
climate.

While the general vulnerabilities of coastal argaslimate change can be identified, specific
impacts and effects of changing estuarine conditame not well known at this time
(http://www.mass.gov/eea/waste-magnt-recycling/aisliiwgreen-house-gas-and-climate-
change/climate-change-adaptation/climate-changptatien-report.htn)l Because the science
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is not yet available, MassDEP is unable to anatyineate change impacts on streamflow,
precipitation, and nutrient loading with any degoéeertainty for TMDL development. In light
of these uncertainties and informational gaps, M&$shas opted to address all sources of
uncertainty through an implicit MOSVlassDEP does not believe that an explicit MOS aggro
is appropriate under the circumstances or will @lea more protective or accurate MOS than
the implicit MOS approach, as the available datgp$y does not lend itself to characterizing and
estimating loadings to derive numeric allocationhiw confidence limits. Although the
implicit MOS approach does not expressly set aaidpecific portion of the load to account for
potential impacts of climate change, MassDEP hdsasts to conclude that the conservative
assumptions that were used to develomiimaeric model applications are insufficient to agto
for the lack of knowledge regarding climate change.

Conservative assumptions that support an impli€x3vi

1. Use of conservative data in the linked model

The watershed N model provides conservative estsnait N loads to the embayment. Nitrogen
transfer through direct groundwater discharge toagse waters is based upon studies
indicating negligible aquifer attenuation and douat i.e. 100% of load enters embayment. This
is a conservative estimate of loading becauseesuthve also shown that in some areas less
than 100% of the load enters the estuary. Indbigext, “direct groundwater discharge” refers
to the portion of fresh water that enters an egtaargroundwater seepage into the estuary itself,
as opposed to the portion of fresh water that sraersurface water inflow from streams, which
receive much of their water from groundwater fléNitrogen from the upper watershed regions,
which travels through ponds or wetlands, almosagbwenters the embayment via stream flow,
and was directly measured (over 12-16 months) teroiéne attenuation.

The hydrodynamic and water quality models have lassessed directly. In the many instances
where the hydrodynamic model predictions of volumeixchange (flushing) have also been
directly measured by field measurements of insteatdas discharge, the agreement between
modeled and observed values has been >95%. Siaeeatier quality model incorporates all of
the outputs from the other models, this excellgnhdlicates a high degree of certainty in the
final result. The high level of accuracy of thedebprovides a high degree of confidence in the
output; therefore, less of a margin of safety caureed.

Similarly, the water column N validation datasesvedso conservative. The model is validated
to measured water column N. However, the modalipt® average summer N concentrations.
The very high or low measurements are marked demut The effect is to make the N
threshold more accurate and scientifically defdesiltf a single measurement two times higher
than the next highest data point in the seriegsdise average 0.05 mg N/L, this would allow for
a higher “acceptable” load to the embayment. Maykhe very high outlier is a way of
preventing a single and rare bloom event from chmantipe N threshold for a system. This
effectively strengthens the data set so that agnigrargin of safety is not required.

Finally, the predicted reductions in benthic regatien of N are most likely underestimates, i.e.
conservative. The reduction is based solely aedacged deposition of PON, due to lower
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primary production rates under the reduced N loadirthese systems. As the N loading
decreases and organic inputs are reduced, itdlyltkat rates of coupled remineralization-
nitrification, denitrification and sediment oxidai will increase. Benthic regeneration of N is
dependent upon the amount of PON deposited toetienents and the percentage that is
regenerated to the water column versus being dedtor buried. The regeneration rate
projected under reduced N loading conditions wastaipon two assumptions (1) PON in the
embayment in excess of that of inflowing tidal wateoundary condition) results from
production supported by watershed N inputs andP(8sently enhanced production will decrease
in proportion to the reduction in the sum of watkexd N inputs and direct atmospheric N input.
The latter condition would result in equal embaytasrsus boundary condition production and
PON levels if watershed N loading and direct atrhesic deposition could be reduced to zero
(an impossibility of course). This proportional vetion assumes that the proportion of
remineralized N will be the same as under presemdlitions, which is almost certainly an
underestimate. As a result, future N regeneratesrare overestimated which adds to the
margin of safety.

2. Conservative sentinel station/target threshdldgen concentration

Conservatism was used in the selection of thersalrgtations and target threshold N
concentrations. The sites were chosen that hatestelgrass or benthic animal (infaunal)
communities, and not those just starting to shopairment, which would have slightly higher

N concentration. Meeting the target threshold Noemtrations at the sentinel stations will result
in reductions of N concentrations in the rest ef $lgstem.

3. Conservative approach

The target loads were based on tidally averagedrdaentrations on the outgoing tide, which is
the worst case condition because that is when tbendentrations are the highest. The N
concentrations will be lower on the flood tides dinerefore this approach is conservative.

In addition to the margin of safety within the ocexitof setting the N threshold levels as
described above, a programmatic margin of safesty @krives from continued monitoring of
these embayments to support adaptive managemaérg.cdntinuous monitoring effort provides
the ongoing data to evaluate the improvementsat@ir over the multi-year implementation of
the N management plan. This will allow refinemetotshe plan to ensure that the desired level
of restoration is achieved.

Seasonal Variation

Since the TMDLs for the waterbody segments arecbasehe most critical time period, i.e. the
summer growing season, the TMDLs are protectivaliiseasons. The daily loads can be
converted to annual loads by multiplying by 36%(ttumber of days in a year). Nutrient loads
to the embayment are based on annual loads foraasons. The first is that primary production
in coastal waters can peak in both the late wiatgly spring and in the late summer-early fall
periods. Second, as a practical matter, the tgpesntrols necessary to control the N load, the
nutrient of primary concern, by their very natucertt lend themselves to intra-annual
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manipulation since the majority of the N is frormAgoint sources. Thus, the annual loads make
sense since it is difficult to control non-poinusces of N on a seasonal basis and N sources can
take considerable time to migrate to impacted vgater

TMDL Valuesfor the Westport River Estuarine System

As outlined above, the total maximum daily loadiog$ that would provide for the restoration
andprotection of the embayment were calculatedomgidering all sources of N grouped by
natural background, point sources and non-pointcesu A more meaningful way of presenting
the loadings data from an implementation perspedsiypresented in Table 6.

Table 6: The Total Maximum Daily Loads (TMDL) for the Westport River Estuarine
System

Target
Threshold
Watershed Atmospheric Nitrogen Load
Load' Deposition from Sediments TMDL?®
Sub-embaymen
System (kg N/day) (kg N/day) (kg N/day) (kg N/day)
Old County
Road 111.82 - - 111.82
Kirby Brook 13.17 - - 13.17
Snell Creek 3.58 - - 3.58
North East
Branch 93.03 4.36 0 97.39
South East
Branch 46.48 20.92 0 67.4
The Let 5.76 1.97 11.81 19.54
Angeline Creek 34.3 - - 34.3
Adamesville
Brook 47.62 - - 47.62
West Branch 32.9 11.15 0 44.05
Westport Harbor 10.25 8.23 0 18.48
System Total 398.9 46.63 11.81 457.34

! Target threshold watershed load (including natbeakground) is the load from the watershed neededeet the embayment
target threshold nitrogen concentration identifredable 3.

2 projected sediment N loadings obtained by reduttiegpresent benthic flux loading rates (Tablerdpprtional to proposed
watershed load reductioard factoring in the existing and projected futtmacentrations of PON. (Negative fluxes set to 3ero
3Sum of target threshold watershed load, sedimext émd atmospheric deposition load.

“The TMDL for East Branch Westport River is the soithe North and South or 164.79 kg N/day.

In this table the N loadings from the atmosphei sediments are listed separately from the
target watershed threshold loads which are compaofedtural background N along with locally
controllable N from agriculture, on-site subsurfacestewater disposal systems, landfills,
stormwater runoff and lawn fertilizer sources.the case of the Westport River system the
TMDLs were calculated by projecting 100% reductionthe septic system load from the North
East Branch, South East Branch, Old County RoadhykBrook and Snell Creek subwatersheds.
Once again the goals of these TMDLs are to achiev@dentified target threshold N
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concentration at the identified sentinel statiombe target loads identified in this table
represents one alternative-loading scenario tceaehthat goal but other scenarios may be
possible and approvable as well.

| mplementation Plans

The critical element of this TMDL process is aclimgyvthe sentinel station specific target
threshold N concentrations presented in Table ¥@buat are necessary for the restoration and
protection of water quality and eelgrass habitahivithe Westport River estuarine system. In
order to achieve these target threshold N condsmmisg N loading rates must be reduced
throughout the system. Table 6 lists the targeémghed threshold loads for this embayment. If
this threshold load is achieved, this embaymerithelprotected.

Septic Systems:

Wastewater loading to the Westport River Estuaipgtem consists entirely of loading from
septic systems as there are no MassDEP grounduiatdrarge permits (GWDPSs) or wastewater
treatment plants that discharge within the modelatershed. As previously noted, there is a
variety of loading reduction scenarios that couddiave the target threshold N concentrations.
Local officials can explore other loading reductsmenarios through additional modeling as part
of their Comprehensive Wastewater Management RI&¥MP). It must be demonstrated
however, that any alternative implementation stiiaewill be protective of the entire
embayment system. To this end, additional linked@ouns can be performed by the MEP at a
nominal cost to assist the planning efforts oftthen in achieving target N loads that will result
in the desired target threshold N concentration.

The CWMP should include a schedule of the selestiedegies and estimated timelines for
achieving those targets. However, the MassDERzesathat an adaptive management approach
may be used to observe implementation resultstowerand allow for adjustments based on
those results. Because a large part of the coabiellN load is from septic systems for private
residences the CWMP should assess the most cestie#f options for achieving the target N
watershed loads, including but not limited to, semgeand treatment for N control of sewage
and septage at either centralized or de-centralaations and denitrifying systems for all
private residences. Table 7 (below) illustratssenario to achieve the target threshold N
concentration by reducing the present septic N Ina@lected subwatersheds.

If a community chooses to implement TMDL measuréghaut a CWMP it must demonstrate

that these measures will achieve the target thtéfthaoncentration. (Note: Communities that
choose to proceed without a CWMP will not be eligitor State Revolving Fund 0% loans.)
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Table 7: Summary of the Present On-Site Subsurface Wastewater Disposal System L oads,
and the Loading Reductions Necessary to Achieve the TMDL by Reducing On-Site
Subsurface Wastewater Disposal System L oads Only

Present Septic | Threshold Septid Threshold
Westport River System System Load Septic System
System/Subwatershed Load (kg N/day) Load % Change
(kg N/day)

North East Branch 9.3 0.00 -100.0%
South East Branch 15.86 0.00 -100.0%
West Branch 6.54 6.54 0.0%
The Let 1.45 1.45 0.0%
Westport Harbor 6.59 6.59 0.0%
Old County Road 48.26 0.00 -100.0%
Kirby Brook 7.79 0.00 -100.0%

Adamesville Brook 17.07 17.07 0.0%

Angeline Brook 3.08 3.08 0.0%
Snell Creek 4.56 0.0 -100.0%
System Total 120.48 34.72 -71.2%

Agriculture:

MassDEP is aware that the Westport Town Agricult@@mmittee believes that the overall
contribution of TN from the agricultural communigyless than the estimates identified in the
MEP report. Even if this is the case however dléar that agriculture is still a major contributor
of N load to this system and MassDEP believesrigéasonable to try to reduce the agricultural
contribution through the implementation of feasitgicultural best management practices
(BMPs) with a goal of reducing N contribution fragricultural sources by 10% watershed-
wide. The watershed communities should requeatlditional model run from SMAST that
considers a scenario that includes recommendaimomeductions in agriculture N loads as well
as a sensitivity analysis to determine the potehg&aefits of agricultural reductions as well as
septic loads from the various sub-embayments. Whiiselp focus agricultural BMP
implementation activities to areas that will mo$eetively reduce N loads and perhaps reduce
the need for sewering. For example, based on the Mport, the percentage contribution of
agriculture N load from the subwatersheds of theliNBast Branch, West Branch, Old County
Road and Angeline Creek ranged from 38% to as rme@i% of the watershed N load. The
MEP Technical report TMDL scenario recommends 108ftoval of the septic load from North
East Branch and Old County Road subwatersheds. vowey reducing agriculture N loads
from these subwatersheds, even by just 10%, the floed 00% reduction of septic load could be
significantly diminished. Massachusetts Departnaémtgricultural Resources, Plant Nutrient
Application Requirements, 330 CMR 31.00, becamectiffe December 2015. These
regulations require basic plant nutrient appligaiéor 10 or more acres and adherence to
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application and seasonal restrictions which willuee the agricultural TN load entering the
Westport River Estuarine System.

The watershed towns of Westport, Dartmouth, FaleRiFreetown, Tiverton, and Little
Compton are urged to meet the target thresholdngerdrations by reducing N loadings from
any and all sources, through whatever means aialleaand practical, including reductions in
stormwater runoff and/or fertilizer use within twatershed through the establishment of local
by-laws and/or the implementation of agricultunadl stormwater BMPs in addition to
reductions in on-site subsurface wastewater dispgstem loadings.

Based on land-use and the fact that the watershissystem is located within a number of
communities it follows that nitrogen managementessary for the restoration of the Westport
River estuarine system may be formulated and impiged through cooperative efforts among
the watershed towns.

Landfill:

The MEP project (Howest. al 2013) developed nitrogen loads for three larglfilTwo landfills
were located in the Old County Road watershedbéaiaFarm and Crapo Landfill. Jarabeck
Farm, an unlined landfill, is capped and closedrmitrequired to conduct nitrate monitoring
(McLaughlin, 2015). The Crapo Hill Landfill, a i landfill, is currently in use. The Westport
Landfill located in the North East Branch waterskgedn unlined landfill that is capped/closed
(McLaughlin, 2015). The cap for this landfill whasilt in 1999 and the landfill is in its post
closure monitoring period. It is expected thasthandfill nitrogen loads will likely be
eliminated and therefore these TMDLs are calculategked on that assumption.

Stormwater :

Dartmouth and Westport are one of the 237 comnmemiti Massachusetts covered by the Phase
Il stormwater program requirements in 2003. Pogiohthe Westport River watershed in these
towns lie within their regulated area. Tivertond3o has Phase Il regulated area within the
watershed. EPA and MassDEP reissued the MS4 perifiril 2016. The reissued permit

takes effect on March 31, 2017.

Municipalities regulated under this Phase Il prograust develop and implement a storm water
management plan (SWMP) for their regulated muni@pparate storm sewer systems (MS4s)
which must employ, and set measurable goals fofall@ving six minimum control measures:

* public education and outreach particularly on thappr disposal of pet waste,

* public participation/involvement,

* llicit discharge detection and elimination,

» construction site runoff control,

» post construction runoff control, and

» pollution prevention/good housekeeping.

The NPDES permits which EPA has issued in Massa&ttsu® implement the Phase Il

Stormwater program do not establish numeric efflliemtations for stormwater discharges.
Rather, they establish narrative requirementsudioly best management practices, to meet the
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six minimum control measures and to meet State W@uelity Standards. Portions of some of
the municipalities in the watershed are not cutyereigulated under the Phase Il program. It is
recommended that those municipalities consider eipg some or all of the six minimum
control measures and other BMPs throughout thasdiction in order to minimize storm water
contamination.

The majority of the WLA is due to stormwater in @&l County Rd watershed (See Appendix C
and as defined by Howes et. al, 2013). This whtstsrea includes contributing areas from the
towns of Dartmouth, Freetown, Fall River and Westpdéccording to their most recent (2014)
NPDES Phase Il MS4 Annual Report, the town of Darith is continuing work on storm drain
mapping and has retained the services of a comstittdnelp with this endeavor (Dartmouth
2014). In addition, the Town conducts an ongoinbliec outreach campaign that includes fact
sheets, stormwater informational brochures, stamindstenciling and a cigarette litter
prevention program. The town of Dartmouth provittaging to DPW staff on pollution
prevention and good housekeeping and has takes tstepduce the amount of sand applied
during winter snow operations.

According to their most recent (2014) NPDES PhaséS4 Annual Report, the City of Fall

River updates their GIS stormwater map annuallgdoets dry weather outfall screening and
investigates stormwater infrastructure (Fall Ri2844). The City of Fall River has conducted
an annual shoreline cleanup day as well as edueataztivities with a local school. In addition,
the city conducts an ongoing public outreach cagmp#iat includes website, posters, handouts,
mailers, flyers and signage with information oni@as pollution prevention activities and
regulations. The city trains staff on pollutiorepention and good housekeeping and conducts
street sweeping and other activities to reduceatheunt of solids discharged to local waterways.

The town of Freetown conducts a number of actisitie part of their NPDES Phase Il MS4
requirements (Freetown 2014). The town has coeduah ongoing public outreach campaign
that includes website, posters, handouts, andsfiy@h information on stormwater issues. The
town has also used the local public access chaomelst stormwater information. The town has
mapped its stormwater infrastructure and has diceits pollution prevention management
towards preventing illegal dumping and remediafaigd septic tanks. Freetown’s pollution
prevention program consists among other thingsatahcbasin cleaning.

The town of Westport conducts a number of actigiie part of their NPDES Phase 1l MS4
requirements (Westport 2013). The town has comduatnumber of outreach activities
including waterbody signage, curriculum developnfentocal schools, information flyers and
public outreach associated with 319 BMPs as wetiudiic involvement in shoreline cleanups,
storm drain stenciling and loans to repair to l@sgitic systems. In addition the town has
conducted bacteria source tracking and indicatedliagness to support MassDEP bacteria
source tracking in the watershed (personal comnatioit, Jennifer Sheppard, SERO,
MassDEP). The town also conducts staff trainitigges sweeping, catch basin cleaning and
other activities as part of its pollution preventiand good housekeeping operations.

Climate Change:
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MassDEP recognizes that long-term (25+ years) ¢drahange impacts to southeastern
Massachusetts, including the area of this TMDL,pssible based on known science.
Massachusetts Executive Office of Energy and Emvirental Affairs 2011Climate Change
Adaptation Reporthttp://www.mass.gov/eea/waste-magnt-recycling/aiagwclimate-change-
adaptation/climate-change-adaptation-report.hpmddicts that by 2100 the sea level could be
from 1 to 6 feet higher than the current positiod arecipitation rates in the Northeast could
increase by as much as 20 percent. However, tladsdet how climate change will affect sea
level rise, precipitation, streamflow, sediment amdkient loading in specific locations are
generally unknown. The ongoing debate is not alunather climate change will occur, but the
rate at and the extent to which it will occur ahd adjustments needed to address its impacts.
EPA’s 2012 Climate Change Strategy
http://water.epa.gov/scitech/climatechange/uplqzal/8012 climate water_strategy full_report

final.pdf states: “Despite increasing understanding ofale change, there still remain
guestions about the scope and timing of climateagbampacts, especially at the local scale
where most water-related decisions are made.”eBwrarine TMDLS in southeastern
Massachusetts, MassDEP recognizes that this isarty true, where water quality
management decisions and implementation actiongearerally made and conducted at the
municipal level on a sub-watershed scale.

EPA'’s Climate Change Strategy identifies the typle®search needed to support the goals and
strategic actions to respond to climate changeA &fknowledges that data are missing or not
available for making water resource managemensigrs under changing climate conditions.

In addition, EPA recognizes the limitation of cumrenodeling in predicting the pace and
magnitude of localized climate change impacts @sdmmends further exploration of the use of
tools, such as atmospheric, precipitation and ¢knchange models, to help states evaluate
pollutant load impacts under a range of projectedatic shifts.

In 2013, EPA released a study entitled, “Waterghedeling to assess the sensitivity of
streamflow, nutrient, and sediment loads to po#dtimate change and urban development in
20 U.S. watersheds.” (National Center for EnvirontakAssessment, Washington D.C.;
EPA/600/R-12/058F). The closest watershed to sastiern Massachusetts that was examined
in this study is a New England coastal basin lataetween Southern Maine and Central
Coastal Massachusetts. These watersheds do rmhpass any of the watersheds in the
Massachusetts Estuary Project (MEP) region, ahdstvastly different watershed
characteristics, including soils, geography, hyoggland land use — key components used in a
modeling analysis. The initial “first order” comslion of this study is that, in many locations,
future conditions, including water quality, aredii to be different from past experience.
However, most significantly, this study did not demtrate that changes to TMDLs (the water
guality restoration targets) would be necessaryiferregion. EPA’s 2012 Climate Change
Strategy also acknowledges that the Northeasudivad) New England, needs to develop
standardized regional assumptions regarding futiimeate change impacts. EPA’s 2013
modeling study does not provide the scientific mdthand robust datasets needed to predict
specific long-term climate change impacts in theRMEgion to inform TMDL development.

MassDEP believes that impacts of climate changaldhze addressed through TMDL
implementation with an adaptive management approaofind. Adjustments can be made as
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environmental conditions, pollutant sources, oeoflactors change over time. Massachusetts
Coastal Zone Management (CZM) has developed a Stoiamt Coasts Program (2008) to help
coastal communities address impacts and effeasosfon, storm surge and flooding which are
increasing due to climate change. The programyy.mass.gov/czm/stormsmanftfers technical
information, planning strategies, legal and regulatools to communities to adapt to climate
change impacts.

As more information and tools become availablergmeay be opportunities to make
adjustments in TMDLs in the future to address ptadile climate change impacts. When the
science can support assumptions about the effectsmate change on the nitrogen loadings to
the Westport River Estuarine System the TMDL candopened, if warranted.

In summary the watershed towns are urged to medttiget threshold N concentrations by
reducing N loadings from any and all sources, thhowhatever means are available and
practical, including reductions in N contributioingm agriculture, storm-water runoff and/or
fertilizer use within the watershed through thebshment of local by-laws and/or the
implementation of storm-water and agricultural BMPsddition to reductions in on-site
subsurface wastewater disposal system loadings.

MassDEP’s MEP Implementation Guidance report:
http://www.mass.gov/eea/agencies/massdep/watershatds/coastal-resources-and-
estuaries.htmlprovides N loading reduction strategies thateuadlable to the towns of
Westport, Dartmouth, Freetown, and the city of Raller, MA, as well as, the towns of Tiverton
and Little Compton, RI and could be incorporated e implementation plans. The following
topics related to N reduction are discussed ifahglance:
* Wastewater Treatment
= On-Site Treatment and Disposal Systems
= Cluster Systems with Enhanced Treatment
=  Community Treatment Plants
= Municipal Treatment Plants and Sewers
» Tidal Flushing
= Channel Dredging
= Inlet Alteration
= Culvert Design and Improvements
» Storm-water Control and Treatment *
= Source Control and Pollution Prevention
= Storm-water Treatment
* Attenuation via Wetlands and Ponds
* Water Conservation and Water Reuse
* Management Districts
* Land Use Planning and Controls
=  Smart Growth
= Open Space Acquisition
= Zoning and Related Tools
Nutrient Trading

* All Massachusetts town and cities included irstiMDL are currently covered by the Phase |l storater
program requirements.
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Monitoring Plan

MassDEP believes that there are two forms of manigahat are useful to determine progress
towards achieving compliance with the TMDL. MassD¥Epbsition is that TMDL

implementation will be conducted through an iter@jprocess where adjustments maybe needed
in the future. The two forms of monitoring inclutletracking implementation progress as
approved in the CWMP plan and 2) monitoring watealify and habitat conditions in the
estuaries, including but not limited to, the segitstations identified in the MEP Technical
Report.

The CWMP will evaluate various options to achigve goals set out in the TMDL report and
the MEP Technical Report. It will also make a filmtommendation based on existing or
additional modeling runs, set out required acegtiand identify a schedule to achieve the most
cost effective solution that will result in compi@e with the TMDL. Once approved by the
Department, tracking progress on the agreed upamill, in effect, also be tracking progress
towards water quality improvements in conformandd the TMDL.

Relative to water quality MassDEP believes thaam@ubient monitoring program much reduced
from the data collection activities needed to prbpassess conditions and to populate the
model, will be important to determine actual coraptie with water quality standards. Although
the TMDL values are not fixed, the target threshidldoncentrations at the sentinel stations are
fixed. Through discussions amongst the MEP it isegally agreed that existing monitoring
programs which were designed to thoroughly assasditoons and populate water quality
models can be substantially reduced for complianoeitoring purposes. Although more
specific details need to be developed on a caseabg-basis MassDEP believes that about half
the current effort (using the same data collegimtedures) would be sufficient to monitor
compliance over time and to observe trends in wgiatity changes. In addition, the benthic
habitat and communities would require periodic nammg on a frequency of about every 3-5
years. Finally, in addition to the above, existingnitoring conducted by MassDEP for eelgrass
should continue into the future to observe any gkarthat may occur to eelgrass populations as
a result of restoration efforts.

The MEP will continue working with the watershedmwaunities to develop and refine
monitoring plans that remain consistent with thalg@f the TMDL. Through the adaptive
management approach ongoing monitoring will be cotetl and will indicate if water quality
standards are being met. If this does not occlerattanagement activities would have to be
identified and considered to reach to goals outlimethis TMDL. It must be recognized
however that development and implementation of aitaong plan will take some time, but it is
more important at this point to focus efforts odueing existing watershed loads to achieve
water quality goals.

Reasonable Assurances
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MassDEP possesses the statutory and regulatorgrayttunder the water quality standards
and/or the State Clean Water Act (CWA), to impletraard enforce the provisions of the TMDL
through its many permitting programs including regiments for N loading reductions from on-
site subsurface wastewater disposal systems. Haweecause most non-point source controls
are voluntary, reasonable assurance is based @oth@itment of the locality involved.
Dartmouth and Westport have demonstrated this comenit through the comprehensive
wastewater planning that they initiated well beftbre generation of the TMDL. The towns
expect to use the information in this TMDL to geatersupport from their citizens to take the
necessary steps to remedy existing problems refatdoading from on-site subsurface
wastewater disposal systems, agriculture, stormwai®ff (including lawn fertilizers), and to
prevent any future degradation of these valualdeues. As the towns implement these
TMDLs the loading values (kg/day of N) will be udeg MassDEP as guidance for permitting
activities and should be used by the community m&Baagement tool.

In addition, reasonable assurances that the TMDILb&iimplemented include enforcement of
regulations, availability of financial incentivesdalocal, state and federal programs for pollution
control. EPA’s Stormwater NPDES permit coveragk address discharges from municipally
owned stormwater drainage systems. Enforcememtgofiations controlling non-point

discharges include local implementation of the Camwealth’s Wetlands Protection Act and
Rivers Protection Act, Title 5 regulations for atesubsurface wastewater disposal systems and
other local regulations (such as the Town of Relitbstable regulations).

Financial incentives include MassDEP’s non-pointrse control grant program to address non-
point source pollution sources statewide. The Diepamt has developed a Nonpoint Source
Management Plan that sets forth an integratedegtyadnd identifies important programs to
prevent, control, and reduce pollution from nonpgimurces and more importantly to protect and
restore the quality of waters in the Commonweditie Clean Water Act, Section 319, specifies
the contents of the management plan. The plan isplementation strategy for BMPs with
attention given to funding sources and schedules.

Statewide implementation of the Management Pldreisg accomplished through a wide variety
of federal, state, local, and non-profit programd partnerships. It includes partnering with the
Massachusetts Coastal Zone Management on the iraptation of Section 6217 program. That
program outlines both short and long term stratetpeaddress urban areas and stormwater,
marinas and recreational boating, agriculture,dwye hydro modification, and wetland
restoration and assessment. The CZM 6217 progrsmraaldresses TMDLs and nitrogen
sensitive embayments and is crafted to reduce watdity impairments and restore segments
not meeting state standards.

In addition, the state is partnering with the Natiresource Conservation Service (NRCS) to
provide implementation incentives through the Nadid=arm Bill. As a result of this effort,
NRCS now prioritizes its Environmental Quality Imtiee Program (EQIP) funds based on
MassDEP's list of impaired waters. Over the lasesal years EQIP funds have been used
throughout the Commonwealth to address water gugdials through the application of
structural and non-structural BMPs.
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MassDEP, in conjunction with US-EPA, also providegrant program to implement nonpoint
source BMPs that address water quality goals. €bhtamn 319 funding provided by US-EPA is
used to apply needed implementation measures awdiprhigh priority points for projects that
are designed to address 303d listed waters amdiement TMDLs. Additional information
related to the non-point source program, includirgManagement Plan that contains a
complete list of funding sources for implementatddmonpoint source pollution can be found
at: http://mass.gov/dep/water/resources/nonpoint.htem#pl

The State Revolving Fund (SRF) Progrpravides low interest loans to eligible applicaiais

the abatement of water pollution problems acrossbmmonwealth. Since July 2002 the
MassDEP has issued millions of dollars for the piag and construction of combined sewer
overflow (CSO) facilities and to address stormwaiaiution. Loans have been distributed to
municipal governments statewide to upgrade andcepfailed Title 5 systems. These programs
all demonstrate the State's commitment to assistl igovernments in implementing the TMDL
recommendations. Additional information about tiF3’rogram can be found at
http://www.mass.gov/eea/agencies/massdep/watetsgcian-water-state-revolving-fund.html

Public Participation

A public meeting to present the results of and amsyestions on this TMDL was held on XXXX in
the XXXX meeting room. XXXXX (MassDEP) summarizdtetMass Estuaries Project and
described the Draft Nitrogen TMDL Report finding3ublic comments received at the public
meeting and comments received in writing withinrBaday comment period following the public
meeting were considered by the Department. Thad fiarsion of the TMDL report includes both a
summary of the public comments together with thpddenent's response to the comments and
scanned images of the attendance sheets from tsngnéAppendix E to be added). MEP
representatives at the public meeting included XX3X.
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Appendix A: Overview of Applicable Water Quality Standards

Water quality standards of particular interestimissues of cultural eutrophication are dissolved
oxygen, nutrients, bottom pollutants or alteratj@esthetics, excess plant biomass, and nuisance
vegetation. The Massachusetts water quality stasd814 CMR 4.0) contain numeric criteria
for dissolved oxygen, but have only narrative stadd that relate to the other variables. This
brief summary does not supersede or replace 314 €liRlassachusetts Water Quality
Standards, the official and legal standards. A detepversion of 314 CMR 4.0 Massachusetts
Water Quality Standards is available online at
http://www.mass.gov/eea/agencies/massdep/watelateans/314-cmr-4-00-mass-surface-
water-quality-standards.htmi

Applicable Narrative Standards

314 CMR 4.05(5)(a) states “Aesthetie\ll surface waters shall be free from pollutaints
concentrations that settle to form objectionableodds; float as debris, scum, or other
matter to form nuisances, produce objectionable,antdor, taste, or turbidity, or produce
undesirable or nuisance species of aquatic life.”

314 CMR 4.05(5)(b) states “Bottom Pollutants orefdttions All surface waters shall be free
from pollutants in concentrations or combinationsrom alterations that adversely affect the
physical or chemical nature of the bottom, intexferth the propagation of fish or shellfish,
or adversely affect populations of non-mobile assle benthic organisms.”

314 CMR 4.05(5)(c) states, “Nutrientiinless naturally occurring, all surface waterdisha
be free from nutrients in concentrations that waddse or contribute to impairment of
existing or designated uses and shall not excediti specific criteria developed in a
TMDL or as otherwise established by the Departrpensuant to 314 CMR 4.00. Any
existing point source discharge containing nutdentconcentrations that would cause or
contribute to cultural eutrophication, includingtéxcessive growth of aquatic plants or
algae, in any surface water shall be provided thighmost appropriate treatment as
determined by the Department, including, where s&@e/, highest and best practical
treatment (HBPT) for POTWSs and BAT for non POTWstémove such nutrients to ensure
protection of existing and designated uses. Hunsémiiges that result in the nonpoint source
discharge of nutrients to any surface water maseljaired to be provided with cost effective
and reasonable best management practices for mdrgmirce control.”

Description of Coastal and Marine Classes and Numeric Dissolved Oxygen Standards

Excerpt from 314 CMR 4.05(4) (a):

(a) Class SA These waters are designated as an excelleriahfdyifish, other aquatic life
and wildlife, including for their reproduction, nmegion, growth and other critical functions,
and for primary and secondary contact recreatiogeltain waters, excellent habitat for fish,
other aquatic life and wildlife may include, butnst limited to, seagrass. Where designated
in the tables to 314 CMR 4.00 for shellfishing,dbevaters shall be suitable for shellfish
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harvesting without depuration (Approved and Coodtilly Approved Shellfish Areas).
These waters shall have excellent aesthetic value.

1. Dissolved OxygenShall not be less than 6.0 mg/l. Where natusakround conditions
are lower, DO shall not be less than natural bamkagpl. Natural seasonal and daily
variations that are necessary to protect existmjdesignated uses shall be maintained.

Excerpt from 314 CMR 4.05(4) (b):

(b) Class SB These waters are designated as a habitat lgrdiker aquatic life and

wildlife, including for their reproduction, migrain, growth and other critical functions, and
for primary and secondary contact recreation. hteae waters, habitat for fish, other aquatic
life and wildlife may include, but is not limited,tseagrass. Where designated in the tables
to 314 CMR 4.00 for shellfishing, these waters lsbalsuitable for shellfish harvesting with
depuration (Restricted and Conditionally Restricketllfish Areas). These waters shall have
consistently good aesthetic value.

1. Dissolved OxygenShall not be less than 5.0 mg/l. Seasonal aitg viriations that are
necessary to protect existing and designated insdishe maintained. Where natural
background conditions are lower, DO shall not Iss aan natural background.

Waterbodies Not Specifically Designated in 314 CMR 4.06 or thetablesto 314 CMR 4.00
Note many waterbodies do not have a specific wguality designation in 314 CMR 4.06 or the
tables to 314 CMR 4.00Coastal and Marine Classes of water are desigm@atétlass SA and
presumed High Quality Waters as described in 314RGM6 (4).

314 CMR 4.06(4):

(4) Other WaterdJnless otherwise designated in 314 CMR 4.06 orasnteherwise listed in
the tables to 314 CMR 4.00, other waters are Bassid presumed High Quality Waters for
inland waters and Class SA, and presumed High Qualaters for coastal and marine
waters. Inland fisheries designations and coasthhaarine shellfishing designations for
unlisted waters shall be made on a case-by-case dmeecessary.

Applicable Antidegradation Provisions
Applicable antidegradation provisions are detaited14 CMR 4.04 from which an excerpt is
provided:

Excerpt from 314 CMR 4.04:
4.04:Antidegradation Provisions

(1) Protection of Existing Useb all cases existing uses and the level of waetity
necessary to protect the existing uses shall batenaed and protected.

(2) Protection of High Quality Waterkligh Quality waters are waters whose quality
exceeds minimum levels necessary to support thenahigoal uses, low flow waters, and
other waters whose character cannot be adequastyided or protected by traditional
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criteria. These waters shall be protected and @miaied for their existing level of quality
unless limited degradation by a new or increasedhdirge is authorized by the Department
pursuant to 314 CMR 4.04(5). Limited degradatioahay be allowed by the Department
where it determines that a new or increased digehiarinsignificant because it does not
have the potential to impair any existing or deatgd water use and does not have the
potential to cause any significant lowering of waieality.

(3) Protection of Outstanding Resource Waters.dervaters are designated for protection
under this provision in 314 CMR 4.06. These wateckide Class A Public Water Supplies
(314 CMR 4.06(1)(d)1.) and their tributaries, certaetlands as specified in 314 CMR
4.06(2) and other waters as determined by the Dapat based on their outstanding socio-
economic, recreational, ecological and/or aesthetliges. The quality of these waters shall
be protected and maintained.
(a) Any person having an existing discharge todveaters shall cease said discharge
and connect to a Publicly Owned Treatment WorksT\®unless it is shown by said
person that such a connection is not reasonabijabi@or feasible. Existing discharges
not connected to a POTW shall be provided withhilgbest and best practical method of
waste treatment determined by the Department asssary to protect and maintain the
outstanding resource water.
(b) A new or increased discharge to an OutstanBiegpurce Water is prohibited unless:
1. the discharge is determined by the Departmebé timr the express purpose
and intent of maintaining or enhancing the resofwcés designated use and an
authorization is granted as provided in 314 CMRI&GY The Department's
determination to allow a new or increased dischalgdl be made in agreement
with the federal, state, local or private entitgagnized by the Department as
having direct control of the water resource or goirey water use; or
2. the discharge is dredged or fill material foalifying activities in limited
circumstances, after an alternatives analysis wbietsiders the Outstanding
Resource Water designation and further minimizatibany adverse impacts.
Specifically, a discharge of dredged or fill maaers allowed only to the limited
extent specified in 314 CMR 9.00 and 314 CMR 4.3@l)1 The Department
retains the authority to deny discharges which rtteetriteria of 314 CMR 9.00
but will result in substantial adverse impactsh® physical, chemical, or
biological integrity of surface waters of the Commealth

(4) Protection of Special Resource Waters. Cewtaiters of exceptional significance, such
as waters in national or state parks and wildefieges, may be designated by the
Department in 314 CMR 4.06 as Special Resource M/&8RWSs). The quality of these
waters shall be maintained and protected so thaemoor increased discharge and no new or
increased discharge to a tributary to a SRW thatldviesult in lower water quality in the
SRW may be allowed, except where:
(a) the discharge results in temporary and short thanges in the quality of the SRW,
provided that the discharge does not permanenitigievater quality or result in water
guality lower than necessary to protect uses; and
(b) an authorization is granted pursuant to 314 CGMR(5).
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(5) Authorizations.
(a) An authorization to discharge to waters deggphéor protection under 314 CMR
4.04(2) may be issued by the Department whereghkcant demonstrates that:
1. The discharge is necessary to accommodate iamga@tonomic or social
development in the area in which the waters aratéak;
2. No less environmentally damaging alternative it the activity, receptor for the
disposal, or method of elimination of the dischagyeasonably available or feasible;
3. To the maximum extent feasible, the dischargkamtivity are designed and
conducted to minimize adverse impacts on waterntyuaicluding implementation of
source reduction practices; and
4. The discharge will not impair existing water sis@d will not result in a level of
water quality less than that specified for the €las
(b) An authorization to discharge to the narroneektllowed in 314 CMR 4.04(3) or
314 CMR 4.04(4) may be granted by the Departmemrtravthe applicant demonstrates
compliance with 314 CMR 4.04(5)(a)2. through 314K 04(5)(a)4.
(c) Where an authorization is at issue, the Depamtrahall circulate a public notice in
accordance with 314 CMR 2.06. Said notice shalesta authorization is under
consideration by the Department, and indicate tepaltment's tentative determination. The
applicant shall have the burden of justifying tiitharization. Any authorization
grantedpursuant to 314 CMR 4.04 shall not exteryote the expiration date of the permit.
(d) A discharge exempted from the permit requirenbgr814 CMR 3.05(4) (discharge
necessary to abate an imminent hazard) may be d¢&drfipm 314 CMR 4.04(5) by
decisionof the Department.
(e) A new or increased discharge specifically rezfias part of an enforcement order
issued by the Department in order to improve axistvater quality or prevent existing
water quality from deteriorating may be exemptearr314 CMR 4.04(5) by decision of the
Department.

(6) The Department applies its Antidegradation kenpéntation Procedures to point source
discharges subject to 314 CMR 4.00.

(7) Discharge Criteria. In addition to the othepypsions of 314 CMR 4.00, any authorized
Discharge shall be provided with a level of treatbrexjual to or exceeding the requirements of
the Massachusetts Surface Water Discharge Perogtdn (314 CMR 3.00). Before
authorizing a discharge, all appropriate publidipgration and intergovernmental coordination
shall be conducted in accordance with Permit Pnaesi(314 CMR 2.00).
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Appendix B: Summary of the Nitrogen Concentrationsfor Westport River Estuarine System.

(Excerpted from Howes et. al, 2013, pg. 121). alméans were calculated from sample results cetldodbm 2003 — 2009, with a few data gaps.

Standard

Monitoring Deviation model
Sub-embayment Station Mean (all data) model min | model max| average
Head Westport N-0 1.440 0.266 22 1.340 1.346 1.344
Upper East Branch N-1 1.102 0.295 27 0.889 0.958 919Q.
Upper East Branch N-2 1.009 0.278 27 0.840 0.910 879.
Upper East Branch N-3 0.874 0.200 23 0.777 0.906 859.
Upper East Branch N-4 0.864 0.223 25 0.647 0.897 798D.
Mid East Branch E-69 0.851 0.227 44 0.587 0.85] 3M.7
Mid East Branch E-56 0.794 0.279 23 0.538 0.71p 1®.6
Mid East Branch E-33 0.700 0.186 20 0.441 0.693 54.5
Lower East Branch E-41 0.626 0.172 19 0.406 0.575 .49D
Lower East Branch E-30 0.538 0.173 21 0.302 0.518 4149
Lower East Branch E-26 0.534 0.192 22 0.293 0.485 .389D
Lower West Branch W-12 0.649 0.253 41 0.383 0.595 .49D
Lower West Branch W-9 0.501 0.117 17 0.296 0.511  394.
Lower West Branch W-6 0.449 0.081 13 0.286 0.476  364.
Inlet N-12 0.477 0.166 22 0.284 0.424 0.329
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Appendix C: Stormwater Loading Information

The wasteload allocation for stormwater for thisDlMhas been estimated using EPA methodology (EP®WPRQsing a geographic information
system (GIS). The impervious area in Massachusettased on 2005 Impervious cover datalayer retebg MassGIS (2014) while the
subembayment watersheds are from MEP analysisedar MEP subembayment watershed the total impendcea was calculated. In addition
using an automated GIS script the directly conrtertgervious area (DCIA) for each MEP subembaymetiershed was calculated. The
Massachusetts portion of the Westport River Embajr8gstem was analyzed separately from the Rhéaledportion. The estimated WLA for
the Massachusetts portions of the Westport Rivelodment System is provided in Table C1.

The estimation of WLA from the Rhode Island porsiaf the Westport River Embayment System was cdrdugsing 2011 Rhode Island Land
Use and Land Cover (RI GIS 2015a) and 2011 Impas/iurfaces (Rl GIS 2015b) and a GIS system. TWerabayment watersheds, Adamsville
Brook and West Branch, have portions of their wsiteds in Rhode Island. The calculation of DClAaagas conducted in a manner similar to the
EPA method for Massachusetts (EPA 2010) using ®RBode Island uses different landuse categoriesNtassachusetts. A different mapping of
RI landuse categories to the ten common landusgaaés used by EPA (2010) was needed. The mappiRglanduse categories with the
relevant EPA landuse category and associated $artkdezquation (similar to EPA 2010) is presentediable C2. Using the appropriate Sutherland
equations for Rl landuse categories and Rl impes/mover the DCIA area and WLA was estimated ugi@S system (Table C3).

(continued next page)
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Table C1: Directly Connected Impervious Area (DCIA) in the Westport River Watershed and WLA for Massachusetts Portion of Westport

River Embayment System

MEP Total
Total Impervious Unattenuated MEP Total WLA as % of
Impervious Total Area as % DCIA as %| Watershed | Unattenuated MEP Total
Sub- Area in Watershed of Total DCIA of Total Impervious | Watershed | WLA | Unattenuated
embayment Watershedl | Land Area| Watershed| Ared | Impervious Load Load? (kg Watershed
Name (acres) (acres) Area (acres) Area (kg N/day)® | (kg N/day) | N/day) Load®
Old County
Road 1,838.1 25,914.4 7% 913.Y 50% 11.5 241.0 5.7 A% 2
Kirby Brook 177.7 2,312.7 8% 70.1 39% 1.2 21.0 0.5 2.3%
Snell Creek 90.8 953.6 10% 39.8 44% 0.5 8.1 0,2 %2.5
North East
Branch 229.9 3,700.6 6% 76.9 33% 1.2 103.1 0/4 0.4%
South East
Branch 248.2 4,752.6 5% 57.6 23% 1.9 69.4 04 0.6%
The Let 22.8 873.2 3% 4.4 19% 0.2 5.8 0.0 0.0%
Angeline Brook 81.5 2,113.8 4% 33.0 41% 0.4 34.3 0.2 0.6%
Adamsville
Brook 63.9 1,766.6 4% 17.1 27% 2.8 56.0 0.8 1.4%
West Branch 100.3 2,066.3 5% 20.6 21% 0.7 32.9 0.1 0.3%
Westport
Harbor 82.8 1,099.7 8% 17.1 21% 0.6 10.3 0.1 1.0%
Total 2,936.1 45,554 6.4% 1,250 43% 21 581.9 gp 1.4%

! Total Impervious Area calculated using GIS using®20mpervious cover datalayer released by Mass@0$4). DCIA calculated per MEP
subembayment using GIS and EPA methodology (EPAPZ0Erom MEP Technical Report, Table IV-2
% This includes the unattenuated nitrogen loads fn@stewater from septic systems, landfills, fergiti agriculture, runoff from both natural and impeus

surfaces, atmospheric deposition to freshwaternvatbes
* The DCIA Area as % of Total Impervious Area npligd by MEP Total Unattenuated Watershed Imperviboad (kg N/day)

®> The WLA (kg N/day) divided by the total watersHedd (kg N/day) then multiplied by 100.

® Subembayment watershed in both MA and R, alleslior Massachusetts with exception of DCIA as %alTlnpervious Area, which is the DCIA as %
of Total Impervious Area including all imperviouseas (both MA and RI).
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TableC2: Mapping of Rl Landuse Codesto EPA Land Use Categories and associated Sutherland equation (similar to EPA 2010).

RI

Landuse EPA

Code Land Use Description Code EPA Description DCIA% formula
111 High Density Residential (<1/8 acre lots) Hiensity Residential DCIA%=0.4(1A%)"1.2
112 Medium High Density Residential (1/4 to 1/8ealats) 4 Medium Density Residential DCIA%=0.1(1A%)5
113 Medium Density Residential (1 to 1/4 acre lots) 4 Medium Density Residential DCIA%=0.1(IA%)"1.5
114 Medium Low Density Residential (1 to 2 acre)ot 4 Medium Density Residential DCIA%=0.1(IA%)"1.5
115 Low Density Residential (>2 acre lots) LownBiy Residential DCIA%=0.04(1A%)"1.7
120 Commercial (sale of products and services) mr@ercial DCIA%=0.1(1A%)"1.5
130 Industrial (manufacturing, design, assembly.) et 2 Industrial DCIA%=0.1(1A%)"1.5
145 Waste Disposal (landfills, junkyards, etc.) ndustrial DCIA%=0.1(1A%)"1.5
146 Power Lines (100" or more width) Open Land IA6=0.1(1A%)"1.5
161 Developed Recreation (all recreation) OpeamLa DCIA%=0.1(1A%)"1.5
162 Vacant Land 9 Open Land DCIA%=0.1(1A%)"1.5
163 Cemeteries 9 Open Land DCIA%=0.1(1A%)"1.5
170 Institutional (schools, hospitals, churches.)et 6 Urban Public/Institutional DCIA%=0.1(1A%)"1.5
210 Pasture (agricultural not suitable for tillage) 7 Agriculture DCIA%=0.01(1A%)"2
250 Idle Agriculture (abandoned fields and orchprds 7 Agriculture DCIA%=0.01(1A%)"2
220 Cropland (tillable) 3 Low Density Residential DCIA%=0.04(1A%)"1.7
230 Orchards, Groves, Nurseries Agriculture DCHO1(1A%)"2
300 Brushland (shrub and brush areas, reforesjation 8 Forest DCIA%=0.01(1A%)"2
410 Deciduous Forest (>80% hardwood) Forest DGIA%1 (1A%)"2
420 Softwood Forest (>80% softwood) Forest DCIA6 (1A%)"2
430 Mixed Forest 8 Forest DCIA%=0.01(1A%)"2
500 Water 10 Water NA
600 Wetland 10 Water NA
740 Mines, Quarries and Gravel Pits Open Land APEH0.1(1A%)"1.5
750 Transitional Areas (urban open) Open Land AH0.1(1A%)"1.5
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Table C3: Directly Connected Impervious Areain the Westport River Watershed and WLA for Rl Portion of Westport River Embayment

System
MEP Total
Total Total Impervious Unattenuated WLA as % of
Impervious | Watershed | Area as % DCIA as % | Watershed MEP Total MEP Total
Areain Rl | RI Land of Total RI| DCIA of Total | Impervious | Unattenuated Unattenuated
Subembaymen{ Watershed | Area Watershed | Area | Impervious | Load Watershed WLA | Watershed
Name (acres) (acres) Area (acres) Ared (kg/day) Load (kg/dayj | (kg/d)® | Load'
Adamesville
Brook® 66.4 4,202.9 2% 11.6 9% 2.8 56.0 0.2 0.4
West Branch 8.9 120.5 7% 0.4 0% 0.7 32.9 0.0 0.0

! DCIA Area (acres) divided by Total Impervious Argares). DCIA as % of Total Impervious Area inéhglall impervious areas (both MA and RI). Tdtapervious acres
calculated using Rhode Island 2011 Impervious ARIaGIS 2015b).

% This includes the unattenuated nitrogen loads fn@stewater from septic systems, fertilizer, ruriafn both natural and impervious surfaces, atmesphieposition to

freshwater waterbodies
% The DCIA Area as % of Total Impervious Area muléd by MEP Total Unattenuated Watershed Impervicesd (kg N/day)

* The WLA (kg N/day) divided by the total watersHedd (kg N/day) then multiplied by 100.
® Subembayment watershed in both MA and R, alleslior Rhode Island with exception of DCIA as %al dtnpervious Area, which is the DCIA as % of Tdmbervious

Area including all impervious areas (both MA and.RI
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Appendix D: Westport River Estuarine System 2 Total Nitrogen TM DL s and
7 Pollution Prevention TMDLs

. TMDL
Sub-embayment | Segment ID Impairment TMDL Status (kg N/day)
Impaired for nutrients (estuarine
N\%;hst%?j: gir\?grch bioassessments) and in Category 5 of the97.39
MA 2014 Integrated List.
Impaired for nutrients (estuarine
S\?\l;éztggrsttg:g:m bioassessments) and in Category 5 of the67.40
MA 2014 Integrated List.
East Branch 1
Westport River MA95-41 164.79
Impaired for nutrients (estuarine
WWe;T)OBr:?Rr’]i(\:/Ter MA95-37 | bioassessments) and in Category 5 of the 44.05
MA 2014 Integrated List.
Not impaired for total nitrogen, but TMDL.
The Let -- needed since embayments are linked. 19.54
(Pollution Prevention TMDL)
Determined not impaired for nutrients
. (estuarine bioassessments) during the MEP
Westport Rivef MA95-54 study and placed in Category 4a of the 18.48
Draft MA 2016 Integrated List.
Old County Road Not impaired for total nitrogen, but TMDL.
(Bread and Cheese¢ MA95-58 | needed since waterbodies are linked. 111.82
Brook) (Pollution Prevention TMDL)
Not impaired for total nitrogen, but TMDL
Kirby Brook -- needed since waterbodies are linked. 13.17
(Pollution Prevention TMDL)
Not impaired for total nitrogen, but TMDL
Adamsville Brook -- needed since waterbodies are linked. 47.62
(Pollution Prevention TMDL)
Not impaired for total nitrogen, but TMDL
Angeline Creek -- needed since waterbodies are linked. 34.30
(Pollution Prevention TMDL)
Not impaired for total nitrogen, but TMDL
Snell Creek MA95-59 | needed since waterbodies are linked. 3.58
(Pollution Prevention TMDL)
Total for System 457.34

'The TMDL for the East Branch of the Westport Riigethe combined TMDL for the North East and
South East segments.
’Segment referred to as Westport Harbor in the ME€hiical report and this TMDL report.
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